



















\ 


le October 1955 
t- 


ed 





Engineers 


° Obligations 


nt MAJOR EZRA B. WHITMAN, 
- senior partner of Whit- 
os man, Requardt and Associates, 
e- of Baltimore, Maryland, Fellow 
: of both AIEE and ASME, past 
od President of AICE and ASCE, 
c- might be considered the dean 


of consulting engineering in the 
State of Maryland. Major Whit- 
man believes an engineer has 
an obligation to serve not only 


IC his professional societies but 
0., also to take an active interest 
7 and participate in civic affairs 
18 When he received his civil 
id 
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ENNSYLVANIA 
OAL GRANULATORS 


(patented ring hammermills) 









Pennsylvania snubs the rings 


. . so that they roll firmly and smoothly over 
the coal, producing a uniform, granular product 
with a minimum of fines. This feature, that pre- 
vents the rings from bouncing and scrubbing, is 
an exclusive (patented) Pennsylvania feature, 
and a lot of operators have found it so impor- 
tant that they specify Pennsylvania whenever 
this type of machine fits the job. 








Easy Positive Cage Adjustment 

Did you ever try to push anything with a wet 
string? That’s about what it’s like when you try 
to back off a frozen cage with a chain type adjust- 
ment. Cage adjustment of the Pennsylvania Coal 
Granulator is made with a ratchet wrench and 
worm gear assembly through a link and lever 
mechanism that makes adjustment to or from the 
rings easy and positive. Send for Bulletin 49003. 


PENNSYLVANIA CRUSHER DIVISION 


Bath Iron Works Corporation 
West Chester, Pennsylvania 
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Cross Section of Electrified Floor Con- = Cross Section of Electrified Floor Con- 
structed with Mahon M-Floor Section structed with Mahon M-Floor Section 
M2 and Energized with a Three Header M3 and Energized with a Three Header 
Duct Electrical Distribution System. Duct Electrical Distribution System. 


INSULATED METAL WALLS = STEEL ROOF DECK d ROLLING STEEL DOORS 


Three exterior patterns with a “U" Factor Standard Double Rib, Wide-Flange Double f Standard Manually, Mechanically or Powe! 
t to or better than a conventional Rib, and Long Span Cel-Beam M-Decks Operated Rolling Steel Doors ond 

16” Masonry Woll. Constructed up to sixty with or without perforations and sound ab- Underwriters’ Labeled Automo!ic Rolling 

feet in height without @ horizontal joint. ~ sorbing material for acoustical purposes. Steel Fire Doors and Fire Shutters. 























M-FLOORS 


Mahon Electrified CEL-BEAM Floor Systems 
and Long Span M-DECKS 


APPROVED by the Underwriters’ Laboratories, Inc. for 
use as Electrical Distribution Raceways in combination 





with transverse Electrical Header Ducts and Fittings pro- 
duced by either National Electric Products Corporation, 
General Electric Company, or Walker Brothers. 


INS The R. C. Mahon Company is pleased to announce the 
a addition of M-FLOORS and M-DECKS to its present line 
of building products. M-FLOORS are now available in 
several Cel-Beam Sections and metal gauge combinations 
to meet virtually any requirement in cellular steel beam 
sub-floor construction. 









MAHON 
M-FLOOR SECTION 


When you plan your next building, you will want to 
design into it all of the cost saving advantages and 
year-after-year convenience of modern electrified struc- 
tural sub-floors. 


M-FLOORS make electrical circuits available for Telephone, 
MAHON ; P ; 7 “ 
BS 0 oa Signal, or Power in every square foot of floor space 
they insure a building against electrical obsolescence in 
M2 . . 
years to come. Owners will appreciate M-FLOOR construc- 
tion more and more each time office arrangements have 
to be changed and electrical and communications service 
outlets added or moved to meet new demands. 


Have a Mahon engineer show you the many cost-saving 
advantages of M-Floor construction. You will find some 
very desirable features—both structural and electrical — 
in this new Mahon product. 





MAHON 
M-FLOOR SECTION For Information and Engineering Data write for Catalog M-56 










THE R. C. MAHON COMPANY © Detroit 34, Michigan 


SALES ENGINEERING OFFICES in NEW YORK and CHICAGO ¢ REPRESENTATIVES in PRINCIPAL CITIES 


MAHON 













STEEL PLATE COMPONENTS 


Fabrication and Machining of Steel Plate 
Components for Power Houses, Processing 
Plants, Wind Tunnels, Dams, Locks ond 
other Pri 
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Major Ezra B. Whitman 
—Starts on front cover 


engineering degree from Cornell University in 1901, 
his home town of Baltimore had no sewerage sys- 
tem. In fact, Whitman planned his college courses 
with the idea that he might be instrumental in plan- 
ning a system for the city. As Division Engineer of 
the Sewerage Commission of the city of Baltimore, 
beginning in 1906, he designed a sanitary laboratory 
and pilot treatment plant, and based on this expe- 
rience, he then designed the Back River Sewage 
Disposal Works, incorporating advanced types of 
settling basins and trickling filters, and chlorination 
before entering the final settling basins. 

Electric power was not available at the Back 
River site but there was a fall of 18 feet from the 
final settling basins to the river. Whitman, recogniz- 
ing the possibilities, took a correspondence course 
in electrical engineering and designed a hydroelec- 
tric plant to furnish power for the disposal works. 

After graduation he first worked on a railroad 
survey, starting work in the field at seven in the 
morning and working, as an instrument man, until 
it was too dark to see the cross hairs. Then, after 
supper, he plotted the field notes of the day’s work 
until nearly midnight. 

A little over a year later, Whitman and a classmate 
(each 22 years of age) opened offices in New York 
as Consulting Engineers, but after failing to purify 
the packing house wastes of Armour and Company 
and Swift and Company at Fort Worth, Texas, he 
returned to New York and worked in the chemical 
and bacteriological laboratories at the Cornell Medi- 
cal College. He then established a laboratory in con- 
nection with his own work for the analysis of water 
and sewage. The fact that he could run such a lab- 
oratory was responsible for his appointment on the 
Baltimore Sewerage Commission. 

“In 1911, when I was appointed Water Engineer 
and President of the Water Board of Baltimore, four 
of the best known water supply engineers in the 
country had recommended slow sand filtration for 
Baltimore, and my predecessor had designed such a 
plant. My studies, including the operation of an ex- 
perimental slow sand filter, convinced me that a 
rapid or mechanical filter should be built. This was 
done, though no engineer up until that time would do 
otherwise than build slow sand filters. 

“In the first World War, I was in the Construction 
Division of the Army as officer in charge of utilities 
and Construction Quartermaster assigned to finish 
the construction of Camp Meade, Maryland. My de- 
tachment initially consisted of four officers and 125 
men—an inadequate force to properly maintain 
the camp. Fortunately, after considerable difficulty, 
my work was taken out from under the Constructing 
Quartermaster and put in the Construction Division, 
which operated directly under the Secretary of War. 
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The men in this division were thoroughly familiar 
with the work that should be done, and ultimately 
I had 16 officers, 600 men, and a labor battalion of 
1100 men under my direction. 

“Here at Whitman, Requardt and Associates we 
have nearly 200 engineers. We find that the best way 
to develop these younger engineers is to give them 
a job to do and place the full responsibility for its 
completion upon them, giving them such guidance 
as they may need to carry out the project. As these 
men meet these responsibilities in an efficient man- 
ner they are given greater and greater responsibili- 
ties. We have found quite frequently that a man may 
prove a failure in certain branches of work but in a 
different capacity may prove to be an excellent 
worker. In other words, we find that square pegs 
in round holes do not work. As many engineering 
offices throughout the country have found, it is in- 
creasingly difficult to get qualified engineers to 
carry on our work. Many of the engineers in our 
organization have gotten their training with us. 

“T recently served on an Advisory Committee to 
the United States Civil Service Commission ap- 
pointed to work with the engineers of the Civil 
Service Commission on the matter of selecting en- 
gineers and ‘regarding the requirements for engi- 
neering positions (see page 76). One of our recom- 
mendations was separation of professional engineers 
from mere technicians. Our Committee also believed 
that the bars for entering engineers should not be 
lowered in order to attract more applicants. We {elt 
that if anything the requirements should be raised. 

“In our own organization we encourage our engi- 
neers to take an interest in civic affairs. I do not 
mean to enter into politics, but there are many areas 
where the professional knowledge of an engineer 
would be of great service to his community. An en- 
gineer has specialized knowledge and he can make 
good use of it by applying it to the betterment of the 
community in which he lives. For instance, an en- 
gineer with some knowledge of the electrical in- 
dustry, the gas industry, the street railway industry, 
and the railroad industry should be a logical selec- 
tion for a post on a public service commission. A 
civil engineer may well serve on a state roads com- 
mission, while an engineer with experience in water 
supply work could well serve on any board con- 
nected with developing water resources for his city.” 

Major Whitman speaks from experience since he 
has served as Chief Engineer and President of the 
Water Board of Baltimore, Chairman of the Mary- 
land Public Service Commission—the first engineer 
appointee—and Chairman of the Efficiency and 
Economy Commission of Baltimore. On this com- 
mission, twelve top industrialists worked with hin, 
bringing about a reorganization of the municipal 
government and a substantial reduction in the city 
tax rate. He was also Chairman of the Maryland 
State Roads Commission for -over six years. —- 
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QUELARC PLUGS and RECEPTACLES in seventy-two foot plug board 
installed in the General Electric Company's Light Military Electronic 
Plant in Utica, New York. 


TRIPLOC* 


Interchangeable and Reversible 
Series 250 volts, D.C.; 460 volts, 
A.C.; 2 to 12-poles, 15 and 20 
amperes also multiple unit types 2 
to 48-poles, 60 and 15 ampere 
combination circuits. 


MIDGET TRIPLOC 


Interchangeable and Reversible 
Series 2,3 & 4-poles; 10 amperes, 
250 volts; 15 amperes, 125 volts. 


SIteare qs NE* 
for Hazardous Locations — De- 
layed Action Series 115 to 460 
volts; 2 and 3-pole; 15 & 30 
amperes. 





*Trade Mark Reg. U.S. Pat. Off. 





HE PYLE-NATIONAL COMPANY 


1337 North Kostner Avenue, Chicago 51, Illinois 


SPECIFY... PYLE-NATIONAL 








PLUGS AND 
RECEPTACLES 


For More Efficient Plant Operation 


DETACHABLE COMPONENTS On any equipment that must 
be disconnected for inspection, repair or replacement, plugs 
and receptacles quickly pay for themselves by saving man 
hours and shortening shut-down periods. Complicated multiple 
conductor connections are instantly and accurately broken and 
remade as polarization is not disturbed. 


PORTABLE EQUIPMENT Located throughout a plant at all 
potential operating points, receptacles for plugging in electrical 
tools and other portable equipment, contribute greatly to the 
flexibility and efficiency of plant operation. 

PLUG-IN BOARDS On power distribution panels and porta- 
ble generators, plugs and receptacles provide a quick efficient 
means of selecting and routing electrical circuits to meet the spe- 
cial and varying requirements of testing and research operations. 





QUELARC’ 


Circuit Breaking Series 
250 volts, D.C., 

600 volts, A.C.; 

2, 3 & 4-poles; 

20 to 200 amperes 


Rugged insulation, positive polarization and grounding circuit provisions, meet 
strict safety requirements. Listed by Underwriters’ Laboratories, Inc. Sold na- 
tionally through authorized electrical distributors. Write for descriptive bulletins. 


Branch Offices and Agents in Principal Cities of the U.S. and Canada * Canadian Agent: The Holden Co., Ltd., Montreal SINCE 1897 


Export Department: International Rail Supply Co., 30 Church Street, New York 





CONDUIT FITTINGS : LIGHTING FIXTURES : FLOODLIGHTS ° GYRALITES °* MULTI-VENT AIR DISTRIBUTION 
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4 the Sun Indoor 


veel pea ean now L*, 
EFFICIENT, HEALTHFUL HEA 


silent and tg) : 





with 
-PANELBLOC. 


INFRA-RED UNIT HEATERS — 


¢ 


* Comfortably heats workers and ma- 
chines within radiation area. 

¢ Heat not wasted on air which would 
normally rise to ceiling. 

¢ No fan, motor or electrical connec- 

tion needed. 

Never shut down due to power failure. 

Heat delivery cannot be diverted by 

drafts from open doors. 

* No moving parts . . . less mainte- 
nance. 

* May be used with any commercial 
type gas fuel. 


Remember how comfortable it feels to 
stand in the warm sun on a cold day? 
That’s how Panelblocs work. Gentle, com- 
fortable heat rays warm everything they 
touch. You have all the advantages of con- 
ventional heaters . . . none of the disad- 
vantages. 
'Panelbloc uses no fan. This means no 
drafts (heating is accomplished by guided 
radiation). With no electrical connections, 
Panelbloc costs less to install—will con- 
tinue to operate during a power failure 
. and it heats, not air, but personnel 
and equipment . . . anything solid. 
Panelbloc may be installed in practically 
any type structure for general heating; for 
spot heating in an otherwise unheated 
building; for heating a single room... In 
fact, almost any heating requirement can 
be solved with Panelbloc. Available in two 
models: 62,500 btu and 125,000 btu input. 
For warm air heating check the Prat- 
Daniel THERMOBLOC Heater . . . used 
the world over. 


-———THERMOBLOC--~—- 


Division of 
PRAT-DANITIEL 
CORPORATION 


| 
| 
| 26-10 Meadow St. ¢ South Norwalk, Conn. 
no Me Panelbloc Bulletin P-154 

| ive Title 
‘= 
' 
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For Discussion 
Sir: 

The New York Association of Con- 
sulting Engineers has been much in- 
terested in the coming meeting in St. 
Louis of local engineering organiza- 
tions concerned with a strong af- 
filiated association; and our repre- 
sentative will no doubt be present. 
As you know the NYACE has pre- 
pared a booklet covering its Consti- 
tution, Code ef Ethics, Schedule of 
Fees and Standard Form of Agree- 
ment Between Architect and Engi- 
neer. It now has in preparation 
General Conditions far Mechanical 
and Electrical Work which will un- 
doubtedly be of interest to engineers 
nationally. It also is attempting to 
interest manufacturers in issuing 
catalogue index cards with their 
literature to assure a better use of the 
material filed. 

The latter part of August, I called 
on Mr. Coe, Technical Secretary of 
the National AIA. He has brought 
the matter of these Index Cards to 
the attention of the Producers’ Coun- 
cil but so far the Council has not fa- 
vorably considered the idea. During 
a discussion of the activities of the 
AIA with Mr. Coe, it developed that 
there is a suggestion being consid- 
ered by the Association for the ad- 
mittance to membership in the AIA 
of engineers whose work is closely 
affiliated with that of architects. A 
discussion of this idea at the St. Louis 
meeting may be premature but you 
will no doubt find news in the idea. 

Harry Terry 
Consulting Engineer 
New York, N.Y. 


Permanent Magnets 
Sir: 

Reference is made to the article 
on “Permanent Magnets,” “Science 
Fiction?” on page 60, of the Septem- 
ber issue of CoNnsuLTING ENcI- 
NEER.... Quoting, “We would have 
here a device from which more ki- 
nectic energy would be derived 










READERS" 
COMMENT 


than was being used to drive it. This 
is, of course, not perpetual motion, 
in the classic sense, any more than 
is the use of any other natural force 
such as heat from the sun... . This 
idea is new. It is too early to say 
whether it will work.” 

Well, the idea is not new; it is very 
old and any competent engineer or 
physicist can testify that it will not 
work as claimed. It is, in fact, an 
outright claim for perpetual motion 
and the analogy of using a natural 
force, such as heat from the sun, is 
not valid. It is safe to say that the 
National Research Council is not 
wasting any time on that idea. No 
responsible engineer will trouble to 
investigate the details of any -ma- 
chine claimed to give perpetual mo- 
tion. It is sufficient to show that such 
a claim is made. Nor will he argue 
with the inventor or his victim be- 
cause they understand technical 
terms only in their colloquial sense 
and misuse or misunderstand scien- 
tific terms having precise meanings. 

This is particularly true with the 
words “force” and “energy.” The 
confusing of these two words is re- 
sponsible for most of the fallacies 
in the impossible quest for perpet- 
ual motion. In the above quotation 
the heat (energy) of the sun is 
identified as a natural force where- 
as heat is in no sense the same thing 
as a force. Foot-pounds and pounds 
are two different things; as differ- 
ent as acres are from feet or sodium- 
chloride is from sodium. Before one 
can safely discuss energy le must 
know exactly what is meant by en- 
ergy and stick to the precise mean- 
ing of the term. 

While a machine, per se, can mul- 
tiply force it cannot multiply or alter 
the total amount of energy—which 
remains constant—within the sys- 
tem containing the machine. The 
system cannot give out energy ex- 
cept at the expense of energy stored 
within the system. . 

Probably all alleged perpetual 
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...the Flexible 





fills your packaged chiller needs for 


economical installation, dependable performance 


Here it is — Acme’s new “C” Series Flow-Therm 
compact package complete with compressor — de- 
signed specifically for modern refrigerants. Con- 
structed with proven Acme components, including 
a great new Dry-Ex®, it’s a packaged liquid chiller 
that fits all the requirements of architects, consult- 
ing engineers and contractors for size, efficiency and 
ease of installation. 


The Flow-Therm arrives on the job completely as- 
sembled and factory tested, ready for refrigerant 
charging and connection to power and liquid sup- 
ply lines. Whether the application is air condi- 
tioning or process cooling, you save the engineer- 
ing of a built-up system, make easier, more accurate 
quotations to customers, and gain fast, economical 
installation. 


Why is this new package so compact and efficient? 
One reason is Acme’s new Dry-Ex, a smaller, light- 
er chiller that packs 25% more cooling capacity in 
every cubic foot. In addition, size of compressor, 
condenser and heat exchanger are balanced to put 
maximum capacity in a minimum space. Proved 
components, correct controls, and factory-installed 
piping mean long trouble-free service. 


FLOW-THERM proven as Heat Pump 


Heat pump applications have been successful in a 
wide range of climates. Factory modifications for 
heat pump use are simple and inexpensive. 


USE COUPON BELOW TO GET FULL FLOW- 
THERM DETAILS 


ACME INDUSTRIES, 


 — | 


DRY-EX LIQUID CHILLERS - LIQUID RECEIVERS - HEAT EXCHANGERS - - CONDENSERS | 










= | 
“a a 
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~* Simplifies engineering 

* Makes estimating accurate 
 Space-saving size 

%* Balanced, proven components 
* Less maintenance 





Star feature — 


of the new Acme Dry-Ex — key 
component of the Flow-Therm 
—is a new copper tubing with a 
star-shaped aluminum _insert* 
that more than doubles the heat 
transfer surfaces. Tubes extend 
straight through to multi-pass 
heads at each end. No bends, 


no soldered joints — no leaks! 
*Patent applied for 

















[ n C. JACKSON, MICHIGAN 


New selection procedure simplifies 
your engineering task 


Send me the complete new catalog on 














PACKAGED == | Flow-Therm packaged liquid chillers. 
CHILLERS 
| Name Title 
EVAPORATIVE CONDENSERS | Address 
AND COOLING TOWERS 
| City Zone 
AIR CONDITIONING CONVECTORS NN sith so csecadantatia ik a ca ik eis ae 
PACKAGED HEAT PUMPS REFRIGERATION | 
Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 
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TITUSVILLE TICOTHERM 


STEAM GENERATORS 


For Paper Manufacturers Company, at their Bustleton, Pa. 
plant, two main types of firing are handled efficiently by these 
Titusville TICOTHERM Steam Generators. No. 1 boiler has 
a ram-type underfeed stoker, No. 2 is equipped with oil 
burner for standby, providing flexibility for all processing and 
heating needs of the large plant pictured. 


Wile 






THE TITUSVILLE IRON WORKS 
< Ce COMPANY 
A division of Swen. 


TITUSVILLE, PA. 
Manufacturers of A Complete Line of Boilers for Every Heating and Power Requirement 


. 4 


, 
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motion machines can be reduced to 
one common principle by clearing 
away the nonessential, obscuring, 
and mysterious details. That prin- 
ciple implies a machine in a closed 
system with two unequal forces di- 
rectly opposed and the weaker force 
overcomes the stronger one. This is 
a self-contradiction; it simply makes 
nonsense rather than a violation of 
any law of nature. 

We wish also to refer to another 
article in the same issue on page 100 
under the heading “Notes From 
Abroad.” It states that the dam at 
Adaminaby, Australia will hold 
enough water to shift the center of 
the earth (theoretically at least) by 
a quarter of an inch. This seems so 
preposterous that it prompted a little 
calculation. 

In round figures, the mean radius 
of the earth is 6.4x10° cm and one 
quarter inch is 0.64 cm. The ratio of 
the Archimedian lever is then 10’. 
The earth is hung on the end of the 
short arm while the water behind 
the dam is at the end of the long arm. 
The two moments must balance if 
the statement is true. The mass of 
the earth is given as 6x10?" grams 
(Enc. Brit.). Therefore the mass of 
water at the dam must be 6x10? + 
10° = 6xi0'* grams. To bring this 
figure within reach of the imagina- 
tion we will compare it with a cubic 
mile of water, which weighs 4.2x 10" 
grams. Then the volume of water 
behind the dam is 6x10'* + 4.2x 
10'5 = 1430 cubic miles. Since the 
entire annual flow of the Mississippi 
river is only a few cubic miles, the 
absurdity of the estimated dam ca- 
pacity is evident. 

It is unnecessary to point out that 
inadvertent slips like these are rare 
— and therefore conspicuous — in a 
magazine of the high caliber of 
CONSULTING ENGINEER, but they 
ought not to go unoticed. 

Harvey S. Pardee 
Consulting Engineer 
Sunland, Calif. 


Sir: 

Consutting ENGINEER is out of 
this world! Even, further, it is out 
of this universe! This orderly uni- 
verse, that is, this cosmos, where 
things do not happen without suffi- 
cient cause... 

Let the following simple test be 
made, using the hitch described (but 
I would suggest the use of an inert 
load rather than the one illustrated 
on page 55); with, say a 100 lb load 
suspended, let the latch be operated, 
measuring the force required for 
withdrawal and the distance 
through which it operates. Let the 
load drop only a very short distance 
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Some 3,900 feet of steel penstock lining have been encased 
~ with Prepakt Concrete at Kemano, B. C. There, the 
y/), Aluminum Co. of Canada, Ltd., has built the world’s 
largest underground hydro power plant. 

Prepakt preplaced coarse aggregate in annular 2S == 
2 between steel penstock and excavated rock outline, 
4 then consolidated this by pumping Intrusion we 
; The result—an integral mass of steel, concrete 
* and natural rock to withstand up to 2,600 ft. A 
of water. Prepakt Concrete, with no setting shrinkage, 
assures complete, monolithic encasement with 
| no after grouting needed. da 

At Kemano, Prepakt placed 
19,000 cu. yds. in two.48-degree * 
tunnels, 8,000 cu. yds. in 9. 
horizontal runs. — f 3 .* 
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Crew inside 11-foot diameter Kemano penstock pumps 
Intrusion Mortar through steel lining to consolidate 
aggregate preplaced by gravity. 

Lower 2,000-foot angle section was encased in one 
continuous lift—21 working days! Simultaneous aggre- 
gate placement and pumping of mortar was used in 
around-the-clock work to encase tunnel at average rate 
of 24 cu. yds. per hour. Upper sloping section was 
encased in two lifts of 400 and 800 feet. 





CONTRACTORS ENGINEERS 


For further information on other Prepakt applications, send 
a request on your letterhead to: The Prepakt Concrete 
Co., Room 779-Q, Union Commerce Building, Cleveland. 


CHICAGO + ATLANTA «+ SEATTLE + NEW YORK THE PREPAKT CONCRETE C0. 


PHILADELPHIA + SAN.FRANCISCO + KANSAS CITY BBA ERY) BE Sa padihyt) Ba aa 7.0 Ge Ce 








JOHANNESBURG - PARIS - MADRID - ZURICH - BERLIN [Mona See BES eo a e hae ae 
CANADIAN OFFICE: ’ 
STOCKHOLM - HELSINKI - LONDON - TOKYO - HAVANA 
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Small Device Does Big Job! 
Here’s all that shows of the 
Reliance Electrode-type Levalarm 








Cap removed showing 


e 
Boiler water connects ; 
electrode connection 
own alarm system and fittings 
fuel cut-out eee 














Isolated circuits make relays 
work for you to actuate... 


pump start 
pump stop 


low water alarm 
high water alarm 
fuel cut-out 


(or selection of these facilities) 
Upper photograph — Levalarm for pressures 
up to 1100 psi. 
Lower photograph — Fuel cut-out Levalarm on 
low pressure water column. 
Write for Bulletin D2. 


The Reliance Gauge Column Company 
5902 Carnegie Avenue °* Cleveland 3, Ohio 


The name Tat sinihoducud seflty waite colummt....die (884 
Te 40 x) 


: ‘ 
=. a 
Shay 


4 
& 


& 
nd 


=) 
6 
ir 
: | 
: & 















a " 


Ty -y142 Uy Vith a ial. 


16 


PERLE EM OE EIT SDS STOR PRM A kn 











—say 0.1 inch. Then let the hitch 
be re-energized, again measuring 
the force and distance required for 
the insertion of the ferrite member. 
If the total of the two operations 
described is less than 10 inch- 
pounds, will the 100-lb load actually 
be picked up and returned to its 
initial position? If it is, then per- 
petual motion has been achieved; 
if it is not, then the laws of conser- 
vation of energy have once more 
been vindicated! 
Marshall E. Parker P. E. 
Consulting Engineer 
Houston, Texas 


Sir: 

Congratulations on your very ex- 
cellent coverage of permanent mag- 
nets and the practical, useable in- 
formation on applications using the 
Ferrite type magnets. 

We would like to provide both our 
design engineers and sales engineers 
with copies of the article because of 
the valuable information it contains. 

H. G. Swambat 
The Indiana Steel Products Co. 
Valparaiso, Ind. 


Highway Accidents 
Sir: 

In your July issue, in Economic 
News Notes, you call attention to 
the number of fatal accidents, about 
78 percent occurring on straight and 
level roads. 

It is interesting to point out that 
E. W. Giffin, Chief Engineer, New 
Jersey Highway Authority, who was 
responsible for the design and lay- 
out, as well as construction of the 
New Jersey Garden State Parkway, 
limited as far as practical, to one 
half mile, the maximum distance the 
Parkway could be seen from any 
one point. This was accomplished 
largely by both horizontal alignment 
as well as vertical alignment to 
overcome the driver hypnosis. Gen- 
erally, it is impossible to see the 
Garden State Parkway for miles 
ahead with the urge to speed to get 
there, but the continually changing 
vista, due to the curvature and the 
rolling grades, and with the gen- 
erally wide, where practical, median 
island, has resulted in a highway 
with low accident rates and a pleas- 
ing roadway to use. 

F. E. Harley 
Wyckoff, N. J. 


Uh . . thanks 


We all read your magazine and 
think it’s very very good—you must 
have a good staff. 

William W. Brewer 
_ Consulting Engineer 
San Francisco, California 
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SAVE DOLLARS. 
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BY SAVINGWS2 


Yes, in modern industry, wasted water means wasted dollars. By making it 
economical to re-use and recirculate water, Fluor Cooling Towers allow 
industry to derive maximum benefits from existing supplies and even to 
expand operations without seeking additional sources of cooling water. Fluor 
towers also make it possible to locate plants and facilities most economically 
... Where you want them...rather than at less favorable sites dictated by 
water availability. 

A Fluor Cooling Tower is often the effective solution for one of the most 
serious problems that a company can face: water shortage. Ask an experienced 
Fluor District Sales Engineer to meet with you to discuss recirculating effi- 
ciency and modern methods of saving dollars by saving water. 


Send today for our newest brochure: “FACING WATER COSTS” 
BE SURE WITH 















THE FLUOR CORPORATION. LTO. fee roe 
LOS ANGELES 22, CALIFORNIA. U.S.A. 


PHILADELPHIA 
BOSTON 
FLYUOR OF CANADA + TORONTO PITTS@URGH 
HEAD WRIGHTSEON + LONDON SAN FRANCISCO 
AFFILIATES: SINGMASTER @ BREYER, 
NEW YORK: H. G. ACRES &@ COMPANY, LTO., 


HOUSTON 
BIRMINGHAM 
NIAGARA FALLS, ONTARIO, CANADA 
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THE EFFORT to enlist engineers in unions is mov- 
ing along at a pace that must be gratifying to 
union leaders. The most recent, concentrated organ- 
izing effort with which we are familiar is that of the 
American Federation of Technical Engineers (AFL), 
in Texas. National President of this union is Russell 
M. Stephens, P. E., whose office is at 900 F Street, 
N. W., Washington, D. C. Vice President is J. Law- 
rence Raimist, C. E., P. E., of the same address. 

Since April, these “Professional Engineers” have 
been writing letters to “Dear Fellow Engineering 
Employees” and “Dear Sirs and Brothers” through- 
out Texas. They have been backed up in their efforts 
by Curtis C. Luttrell, (sans P. E.) of Local 148 (the 
Local in New Orleans) and Lester Graham, (also 
sans P. E.) Regional Director of the American Fed- 
eration of Labor, in Fort Worth, Texas. Mr. Graham 
supplied all the “Sirs and Brothers” with reprints of 
an article “Engineers Need Unionism,” by-lined by 
no less than George Meany, himself, while Mr. Lut- 
trell offered encouragement from a neighboring state. 

One of the most interesting aspects of this cor- 
respondence is in connection with a letter of May 17, 
from Mr. Raimist, C. E., P. E., the National Vice 
President. Mr. Raimist wrote the “Sirs and Broth- 
ers” a long, 2-page letter, but even at that, he forgot 
to include everything—so he added a post script. 

“P. S. — Through error some of your communica- 
tions went to the wrong address — so please fill out 
the enclosed which are already self-addressed and 
stamped. —J. L. R.” 

The “enclosed” consisted of a post card headed 
“Authorization For Representation,” and anyone 
who signed it would find that he had joined the AFL. 

Maybe there is really nothing wrong with this little 
piece of strategy, for anyone who is playing footsy 
with the AFL to the extent that he does not want any 
of his communications to go astray probably means 
to become a union member. Or if he is dumb enough 
to sign the card without reading it, he surely needs 
either a union or a guardian to handle his affairs. 

There is, of course, nothing sinful about union 
membership. In fact, George Meany’s article gave 
some good, logical reasons for employee engineers 
joining a union. The basic reason is the perfectly ob- 
vious one: while engineering graduate starting sal- 
aries are high, average salaries for experienced en- 
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gineers are quite low. The unions promise to change 
this, and their record of accomplishment is not bad. 

Most of us agree, however, for reasons expressed 
many times in CoNSULTING ENGINEER and elsewhere, 
that the way toward professional recognition and 
higher income levels for engineers is not through 
union membership. If we accept this as a true prem- 
ise, we cannot but be disappointed at the recent 
success of the unions in organizing engineers. 

Many engineers indicate not only disappointment 
but surprise. There should be no surprise. It was 
through concerted efforts over the past few years 
that this recent and enormous growth of engineers 
unions has come about. 

Under the Wagner Act, engineers were not per- 
mitted to organize separate unions in any plant in 
which there was a union representing the employees 
in general. Therefore, if they belonged to a union at 
all, it was, generally speaking, a trade union. Some 
few engineers were forced to join these trade unions 
in plants in which there was a closed or union shop. 

Quite correctly, and in all sincerity, the Founder 
Societies and the National Society of Professional 
Engineers took up the cause of these few engineers 
who were unwilling members of trade unions. Final- 
ly, with the passage of the Taft-Hartley Act, they 
were able to have a section approved that eliminated 
engineers from enforced membership and allowed 
them to organize separate unions of their own. Un- 
fortunately, recent history proves that it was not so 
much unionism that engineers opposed, but trade 
unionism. They just did not want to be in the same 
union with plumbers, steamfitters, and boiler opera- 
tors...a sort of class snobbery. 

Given the legal right to organize their own Pro- 
fessional unions, they jumped at the opportunity. 
The result is an enormous paradox in which the suc- 
cessful lobbying efforts of EJC and NSPE resulted in 
tens of thousands of engineers joyfully joining unions 
while a few hundred were permitted to escape. 

The paradox is emphasized by the realization that 
under the Wagner Act (a pro-labor act) only 3 per- 
cent of the engineers indicated any interest in union 
membership; but today, under the Taft-Hartley Act 
(a pro-management act) nearly a third of all engi- 
neers feel that union membership would be advan- 
tageous to them. 
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Selection of high-bay mercury lighting 
answers need for 


long-range power economy 







Pontiac’s decision to use ventilated high-bay mercury lighting in its new press 
plant means this: 

Better quality control—under any production setup—as well as long-range 
power economy. 

Probably the world’s largest 1000-watt mercury lighting installation, 
Westinghouse luminaires provide an average of 60 footcandles for the 
440,000-square-foot production area. Yet the lighting consumes only 3.3 watts 
per square foot. 

And these rugged Westinghouse units are virtually maintenance free. Air 
circulating through an opening between the neck and reflector sweeps the reflector 
surface clean—exceptionally practical when you consider the mounting height is 
40 feet above the production area. DP-5016-E 
















you can 6E SURE...0¢ #15 


Westinghouse 









Westinghouse control board automatically 1290 Westinghouse ventilated high-bay 
switches over from mercury to stand-by light- luminaires deliver 60 footcandles to the 
ing whenever electrical faults may occur.Once working area—over 40 feet below. The 
the power is restored, a timing relay holds on aluminum high-bay reflectors shield the 
the stand-by lighting for the duration of the mercury lamps from observers through a 
mercury preheat cycle. 32-degree angle zone. 














Architects and Engineers: Albert Kahn Assoc., Detroit, Mich. 
Electrical Contractor: J. Livingston & Company, Inc., Detroit, Mich. 
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INDUSTRIAL ECONOMIST 


[) ANOTHER RECORD — American industry plans to 

step up spending for plant and equipment in the final 
quarter of this year. Although actual outlays of $7.3 billion 
will be under the $7.7 billion total in the 3rd quarter of this 
year, they will, when seasonally adjusted, be at an annual 
rate of $29.7 billion — the highest rate in history. The 
estimated total for all 1955 will be 4% more than last year 
and 3% more than was scheduled at the outset of this year. 
Railroads in particular have exceeded their earlier plans, 
spending 20% more than they had expected to this year. 


) CONSTRUCTION CHANGE — In five more years, 

predicts Mr. G. K. Iwashita, general manager of 
GE's air-conditioning department, practically all new fac- 
tories built will be equipped conan with air condition- 
ing. This will be a big change since, as he points out, only 
15-20% of current new industrial construction is air condi- 
tioned. This will mean a terrific number of projects for 
consulting engineers. 


PLANT SITES —The September 12 issue of The 

Journal of Commerce carried the 3rd Quarterly 1955 
"National Plant Location Survey," listing 1,500 sites in 46 
states suitable for chemical or allied industries. Location 
for each site by state and city was listed as well as acreage, 
water supply and source, and starting rate for unskilled 
labor. A survey of vacant plants in Maryland was included 
in the September News Letter of the Maryland State Plan- 
ning Commission. 


() SERIOUS PROBLEM — An increasing economic 

problem, weighing more and more heavily as a key 
industrial location factor, is availability of an adequate 
supply of water. Experts in the Department of Commerce 
estimate that over $25 billion of water and sewerage facil- 
ities will have to be provided in the next decade to meet 
requirements. The President's Materials Policy Commission 
warns that in 20 years, availability of satisfactory water 
may become "the most important factor in deciding where 
to locate industry."' The water problem seems to merit even 
more concern and attention than is being given it by in- 
dustry and public bodies. 
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r\, PORT IMPROVEMENT — Funds are in hand for 
digging a shorter and more direct channel to the 
upper Cooper River docks, at Charleston. The South Caro- 
lina port, well into an expansion and modernization pro- 
gram, will have within a year two channels for its growing 
traffic of shipping from all parts of the world. 


' ) NO MEANDERING — And on the subject of water 

— work has begun to thwart the Mississippi's at- 
tempted "end run" around New Orleans. In recent years, 
the Old River has been flowing out of the Mississippi River 
in increasing volume, upstream from New Orleans, threat- 
ening to effect a complete diversion of the Mississippi. 
The $47 million, 8-10 year project to keep the Mississippi 
in it proper channel is vital to the economy of New Orleans 
and the whole Lower Mississippi Basin. 


BUILDING FACTOR — Between 250,000 and 300,- 

-000 dwellings are taken out of the residential market 
every year by demolition, condemnation, and in other 
ways, according to a recent estimate of the Bureau of 
Labor Statistics. Previous estimates were far under this — 
around 40,000 to 50,000 only annually. 


COMPROMISE PLAN — Senator Kuchel (R-Call 

lans to introduce in the next session of Congress a 

$32 billion, 12-year Federal highway-building program. He 

proposes to finance the project by increasing taxes of road 
users and by the sale of U.S. bonds. 


[ THROUGH THE TRANSIT — AEC will build a $10 

million headquarters near Germantown, Md., about 

20 miles from D.C..... Eye-Catcher — The new civic coli- 
seum in Charlotte, N.C., with an aluminum, dome-shaped 
roof and a 13,500 seating capacity unobstructed by pil- 
lars.... The building boom continues at Miami Beach with 
two large hotels and three, million-dollar-class motels. This 
fabulous strand is fast getting geared to a high prosperity- 
level economy . . . . Construction of shopping centers also 
continues on a high level. R. H. Macy & Co. is starting con- 
struction of a $10 million center in Bergen County, N.J. It 
plans to expand the center later on. In the same fast-step- 
ping county, Allied Stores is getting ready to build "the 
iggest [shopping center] in the world." . . . . Disabling in- 

juries in construction last year amounted to 17.3 per 
million man-hours worked . . . . Fabulous U.S.A. — Total 
public and private debt (12/31/54) amounts to $606 billion 
— $12,923 for every family .... Jones & Laughlin will 
construct a plant on a 31-acre site in Willimantic, Conn., 
for production of cold steel bars — right handy to users of 
cold finished steel bars such as the machine tool and screw 
machine industry . . . . The opening of the Ohio Turnpike 
this month leaves only two gaps in the thru-expressway from 
New York to Chicago ae connection between the 
Pennsy and the New Jersey turnpikes, and the Indiana Pike. 
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There’s Steam Economy in FLEXIBILITY 


icture the boiler operating advantages of multiple Erie City Keystone 

Steam Generators in your plant. Multiple “Keystones” 
permit high efficiency operation. During periods of low loads, take one 
or more units off the line—for high loads, the rapid steaming 
‘“Keystones” respond quickly to increased requirements. 
aieeeeeimeenins Compact, completely factory assembled and Factory Fire Tested 

Masonic Home in ‘“Keystones” fit into any plant’s variable steam needs. 

Spring field, Ohio There is nothing to assemble in the field. 

Need steam at some remote plant location indoors or outdoors? 

JOSEPH BRESLOVE Investigate the use of one or more “Keystones.” Bulletin SB-51 


& ASSOCIATES describes the fully automatically controlled Keystone. 
CONSULTING ENGINEERS 
CLEVELAND, OHIO 


Above, six Erie City 
Keystones meet a variable 


heating and processing 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS: xz, a. 


STEAM GENERATORS ¢ SUPERHEATERS * ECONOMIZERS «+ AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS e¢ PULVERIZERS 
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PROCEEDINGS OF THE GENEVA conference will be 

published by the United Nations in a 16 volume set. 
The set will include all papers, whether presented ora'ly 
or in written form, together with a record of the discus- 
sions concerning each paper. For orders received up to 
December 31 price is $110 for the set. Individual volumes 
will also be available but no price has been decided on. 
United Nations Headquarters Bookshop is taking orders 
and the books are expected to be ready ear'y in 1956. 


AS EXPECTED, a great deal of formerly hush, hush in- 

formation on how far each of the leading nations 
has progressed in development of atomic energy came 
out at the Geneva Conference. This is the way these na- 
tions stack up as to power plant development: the U. S. 
now has ready for construction two nuclear power plants 
that would be economically feasible in some parts of the 
world — the pressurized water reactor and the boiling 
water reactor — and two more that are probably feasible 
— the sodium graphite reactor and the uranium graphite 
reactor. This does not include research reactors or ex- 
perimental reactors of the fast breeder and homogeneous 
types. The United Kingdom has one type, the gas cooled, 
uranium fueled, graphite moderated reactor to be con- 
structed at Harwell. They plan to develop a water moder- 
ated type as soon as the Calder Hall reactor is ready to 
be turned over to industry. The U.S.S.R. claims to have in 
operation a 5000 kw power plant of the uranium and 
graphite type cooled by pressurized light water, a 600 kw- 
heat heavy water reactor plant, and a materials testing 
reactor and a low power level research reactor. Under 
construction they listed a 100,000 kw power p'ant consist- 
ing of two 2,000,000 kw-heat graphite moderated, en- 
riched uranium reactors and both light and heavy water 
research reactors. If the 100,000 kw power plant is com- 
pleted in 1956, as Russia claims, it may well be the first 
full-scale atomic power station in the world. 


THE FUSION-FOR-PEACE program elicited two inter- 

esting comments this month. Senator Clinton Ander- 
son, Chairman of the Joint Congressional Committee, 
speaking before the Cleveland Rotary Club, said "Today, 
only a handful of our finest scientists are working on the 
problem of controlled hydrogen energy. Our annual per 
capita spending in the controlled hydrogen field amounts 
to less than the price of one package of cigarettes." (On 
the basis of 165 million people and 20c a pack, this would 
be $33 million a year). In a televised panel discussion at a 
later date AEC Chairman Strauss said that the program 
is "not being stinted in any way," and that "we are spend- 
ing as much money as those engaged in the work have 
asked for." Strauss also pointed out that money and man- 
power had been increased "more than 1000 percent in 
the last two years.” 
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SIDELIGHTS OF THE CONFERENCE .. . Five days after 

the close, General Electric announced that more than 
15 different foreign firms and organizations had inquired 
as to whether G.E. could build atomic reactors for them... 
The nuclear reactor to be built by Westinghouse for the 
Shippingport power plant will have “designed-in safety 
factors," according to a paper presented by Dr. S. Kasik 
and Dr. A. Radkowsky. They described it as a ‘negative 
temperature coefficient'' — as the temperature of the re- 
actor increases, fissioning decreases . . . The Joint Con- 
gressional Committee on Atomic Energy held executive 
hearings at Geneva to determine, among other things, if 
the U. S. Act of 1954 was inhibiting U. S. businessmen in 
their foreign contacts. They concluded that the law is 
very good as it is. 


CONCRETE, whose high density makes it particularly suit- 
able for shielding, has been developed by Victor 
Chemical Works. Incorporation of an alloy of iron and 
yes called ferrophosphorus, is responsible for the 
igh density — 290-300 Ib per cu ft. 


COMBUSTION ENGINEERING, INC. has been awarded 

the design and deve!opment contract for the Sub- 
marine Reactor Small (SRS) project by the Atomic Energy 
Commission. The contract calls for » Baral manufacture, 
assembly, and test of a reactor and related equipment 
suitable for propulsion of a small submarine, with the firm 
bearing 25 percent of the research and development costs 
up to a maximum of $3 million. Up to now, Westinghouse 
and General Electric had the submarine reactor field to 
themselves. Award of this contract to Combustion Engi- 
neering seems to be part of an AEC policy to broaden the 
industrial base of reactor-building know-how. 


THE AEC HAS APPROVED, as bases for negotiation, two 
of the four proposals made under its power demon- 
stration reactor program: Commonwealth Edison — Nu- 
clear Power Group, Inc. and Detroit Edison Co. and asso- 
ciates. Yankee Atomic Electric Co. and Consumers Public 
Power District, whose proposals were not accepted, are 
understood to have submitted modified proposals which 
AEC now has under consideration. Membership in the 
Detroit Edison group has been increased to 23 companies 
with the addition of Columbus & Southern Ohio Electric 
Co., Combustion Engineering, Inc., and Westinghouse. 


THE FOREST PRODUCTS LABORATORY of the U. S. 

Department of Agriculture has developed a low cost 
building board called "diffusion board" that is impervious 
to poison gases and particulate matter including radio- 
active fallout but which easily passes oxygen and carbon 
dioxide. The new product can be made with standard fiber- 
board manufacturing equipment from any species of wood. 
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Modernize Boiler Cleaning 
to IMPROVE AVAILABILITY 








I'm all stuffed up with ash. Boy! I'm feeling swell all the 
My availability is low. time now. Ready for action every 
Wish this guy would give me a day—all day. Made a new avail- 
break with some modern ability record since my cleaning 
Diamond Cleaning Equipment. was modernized by Diamond. 
iNew at 
us v 
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DIAMOND POWER SPECIALTY CORPORATION 


LANCASTER, OHIO 


DIAMOND SPECIALTY LIMITED, WINDSOR, ONTARIO 7203 ' 
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TO MANY PEOPLE, the words “Taft-Hartley” are 

considered dirty words, while to others they 
are practically sacred. It is not likely that many of 
those who have the strongest opinions have read the 
Act. In fact it is not even likely that they are aware 
of the fact that the 1947 Taft-Hartley Act is basically 
only an amendment to the National Labor Relations 
Act, tending to correct the previous “over-correc- 
tion” of the N.L.R.A. 


Employer Unfair Labor Practices 


The following activities by an employer continue 
to be prohibited: (1) interfering, restraining, or 
coercing employees in the exercise of their right to 
organize and bargain collectively, (2) dominating 
or interfering with the formation or administration 
of a labor organization or contributing financial sup- 
port to it, (3) discriminating in employment to en- 
courage or discourage membership in a union 
(except in accordance with an agreement with the 
union for a union shop or a closed shop), (4) dis- 
charging or discriminating against an employee be- 
cause he has filed charges or given testimony against 
the employer, and (5) refusing to bargain collec- 
tively with the employee’s bargaining agent. 

While the Taft-Hartley Act does not repeal item 
(1) above, it greatly weakens it by providing as 
follows: “The expressing of any views, argument, 
or opinion, or the dissemination thereof, whether in 
written, printed, graphic, or visual form, shall not 
constitute or be evidence of an unfair labor prac- 
tice . . . if such expression contains no threat of 
reprisal or force or promise of benefit.” Previously, 
such threats, etc., were very readily implied, to the 
extent that it was extremely dangerous for the em- 
ployer to say anything whatever concerning labor 
problems to an employee. 

In connection with item (3) above, the Taft- 
Hartley Act in essence provides that an agreement 
with a union for a union shop or closed shop is not 
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Consultant in Legal and Technical Problems 


Registered Professional Engineer 


MELVIN NORD 







Patent Attorney 








. . The Effect of Legislation on Labor Law (Il) 


binding unless a majority of the employees eligible 
to vote have voted to authorize such an agreement. 

In connection with item (5) above, requiring 
collective bargaining, the Taft-Hartley Act provides 
that neither employer nor union need bargain col- 
lectively if the other has terminated or modified 
the contract without giving 60 days notice prior 
to the expiration date. Furthermore, the terminating 
party must offer to meet with the other party to 
negotiate a new contract, must notify the Federal 
Mediation and Conciliation Service (which was es- 
tablished by the Taft-Hartley Act), and must not 
resort to a strike or a lockout during the 60 day 
period. Any employee who engages in a strike with- 
in the 60 day period loses his status as an employee, 
under the Taft-Hartley Act. Thus, the general re 
quirement of bargaining collectively continues, but 
the addition of a “cooling off” period gives manage- 
ment some new ways of avoiding or at least post- 
poning collective bargaining. 


Union Unfair Labor Practices 


Paralleling the N.L.R.A.’s list of employer “unfair 
labor practices,” the Taft-Hartley Act has added a 
number of union “unfair labor practices.” These 
include the following: (1) restraining or coercing 
employees from exercising their right to join or re- 
fuse to join a union, (2) causing or attempting to 
cause an employer to discriminate against an em- 
ployee (except in accordance with an agreement 
with the union for a union shop or a closed shop), 
or discriminating against an employee to whom 
membership in the union has been denied or ter- 
minated for any reason other than failure to pay 
dues or uniform initiation fees, (3) refusing to 
bargain collectively with the employer, (4) forcing 
an employer or self-employed person to join a union; 
by threat of a strike or a boycott, (5) forcing an 
employer to refuse to deal with another person. by 
threat of a strike or a boycott, (6) forcing an em- 
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Flood a room with daylight... 





Filtered through Frosted Aklo Glass 








Daylight is hard to beat. Eyes were made for it. So, big 
window walls have become the regular practice wherever 
good seeing is wanted. 
But two drawbacks . . . glare and sun heat... 
sometimes crop up, particularly on south and west walls. 
And that explains the wide use today of Frosted Afklc 
Glass in so many types of buildings. 

It softens and diffuses transmitted daylight, reducing 
glare of direct sun, bright sky and dazzling reflections. 
[ts subdued blue-green color is restful to the eyes. 

Aklo Glass reduces solar heat. It absorbs sun heat as 
the light passes through, reradiating much of it back 
outdoors. Aklo Glass in 14” thickness shuts out as much 
as 44% of the sun’s radiant energy. Its blue-green color 
even makes you feel cooler. 
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AKLO GLASS 


—— made by Blue Ridge Glass 





... finest light for good seeing 


So, there’s eye comfort and body comfort in using 
Aklo Glass. It pays off in better workmanship, better 
employe relations and reduced air-conditioning costs. 


PHONE FOR THIS TEST 
A call will bring a radiom- 
eter demonstration kit to 
your desk. It shows you how 
Aklo Glass reduces glare and 
. ; sun heat. Call your L-O-F 
Glass Distributor or Dealer listed under “Glass” in the yellow 
pages of your phone book. Or write to Libbey Owens:Ford 
Glass Company, 608 Madison Avenue, Toledo 3, Ohio. 







FILTERS 
DAYLIGHT 


sold by Libbey-Owens ass Distributors 
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More Reliable 


AIR CONDITIONING 





... for your process or the testing 
or protection of your products and 
materials ...with EXACT moisture 
control at all times of the year 





This NIAGARA METHOD gives 
you the most effective air condition- 
ing because its cooling and heating 
functions are completely separated 
from the addition or removal of mois- 
ture. Therefore, you always get a pre- 
cise result. You can reach and hold 
any condition, or vary it as you wish, 
without having to rely on moisture- 
sensitive instruments. 

It is easy to take care of. All parts 
of the equipment are accessible. The 
control circuits are simple. It removes 
moisture by absorption, yet there are 
no salts or solids or solutions of sol- 
ids to be handled. 

It is inexpensive to operate. It 
does a large amount of work in a 
small space. At normal operating 
temperatures, since it absorbs mois- 
ture directly without refrigerating 
below the required dew point, there 
is no re-heating. 

Write for full information; 
ask for Bulletin 112. 
Address Dept. C.O. 


NIAGARA BLOWER COMPANY 
405 Lexington Ave., New York 17, N.Y. 
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ployer to recognize a union which 
has not been properly certified as 
the employee’s representative, by 
threat of a strike or a boycott, (7) 
jurisdictional strikes or boycotts, 
(8) requiring an excessive or dis- 
criminatory initiation fee, where 
there is a union shop or a closed 
shop, (9) “featherbedding,” i.e. 
requiring the employer to pay for 
services not actually performed. 

Thus, jurisdictional strikes, sec- 
ondary strikes, secondary con- 
sumption boycotts, and feather- 
bedding have been outlawed, and 
some other abuses have also been 
corrected. Many other questions, 
however, continue to remain un- 
settled, i.e. they must be decided 
by case law. 


Representatives and Elections 


The Taft-Hartley Act continues 
the general provision regarding 
certification of unions as bargain- 
ing agents of employees, but per- 
mits an employee individually to 
present grievances to the employ- 
er, provided the bargaining repre- 
sentative has been given an op- 
portunity to be present. The Taft- 
Hartley Act permits groups of 
professional men to refuse to be 
represented in a union containing 
non-professional men, and it also 
requires that persons hired as 
guards to protect the employer’s 
property shall not be included in 
unions along with employees 
other than guards. It is also pro- 
vided that employees on strike 
who are not entitled to reinstate- 
ment (e.g. those who have en- 
gaged in a strike within the 60 
day period) cannot vote in an 
election, so that in case a union 
violates this provision, it may 
quickly find itself voted out by 
employees who have not struck. 
This provision obviously is not 
regarded favorably by unions. It 
is analogous to saying that any 
corporation that violates a law 
shall have its charter revoked, — 
which might be a good idea in 
some cases, but would not be re- 
ceived very enthusiastically by 
corporations. 

Under the Taft-Hartley Act, 


independent contractors are not 
employees, and neither are super- 
visors. A supervisor is defined as 
“any individual having authority, 
in the interest of the employer, 
to hire, transfer, suspend, lay off, 
recall, promote, discharge, assign, 
reward, or discipline other em- 
ployees, or responsibility to direct 
them, or to adjust their griev- 
ances, or effectively to recom- 
mend such action, if in connection 
with the foregoing the exercise 
of such authority is not of a mere- 
ly routine or clerical nature, but 
requires the use of independent 
judgment.” This does not quite 
eliminate everyone from the sta- 
tus of employee. This does not 
mean that supervisors cannot be- 
long to a union, but the employer 
need not regard them as em- 
ployees within the meaning of any 
part of the Act. 

Voting under the Taft-Hartley 
Act is by secret ballot, when a 
bargaining agent is being elected. 

The Taft-Hartley Act provides 
that the Labor Relations Board 
shall not act in response to a re- 
quest by a union unless the union 
has filed with the Board detailed 
information, including (1) the 
names and compensation of of- 
ficers or agents receiving more 
than $5000 per year in salaries 
and other allowances, (2) the 
manner in which such officers or 
agents were elected, (3) initiation 
fees and dues, and (4) detailed 
statements of the mode of “doing 
business,” — e.g. imposition of 
fines, authorization for strikes, 
audits, insurance plans, etc.,— 
and unless it has filed with the 
Secretary of Labor and furnished 
all members of the Union a re 
port showing (1) all its receipts 
and their source, (2) its total 
assets and liabilities, and (3) all 
the disbursements made by it. 
Then, to top it off, the union is also 
required to file with the Board 
an affidavit by each officer that 
he is not a member of the Com- 
munist Party. 

If one were to seek an analog 
of this as respects corporations, 
one would probably require them 
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to exercise affidavits to the effect 
that they have never been guilty 
of bribery, extortion, sodomy, or 
belonging to interlocking direc- 
torates, and to disclose any in- 
formation they might have as to 
how the corporation makes mon- 
ey. The only justification one can 
find for provisions such as these 
would be that one hates the guts 
of corporations. The justification 
for many of the provisions of the 
Taft-Hartley Act cited above are 
equally as good. 


Prevention of Unfair Labor Practices 


The N.L.R.A. provides for a 
hearing by the Board, in case of 
a claim of unfair labor practice, 
and this provision is continued in 
the Taft-Hartley Act. A cease- 
and-desist order is given by the 
Board in case it finds that there 
has been an unfair labor prac- 
tice. The only change here has 
been that this procedure is now 
applicable against labor unions, 
as well as against employers. 

The Board can petition a court 
to enforce a cease-and-desist or 
other order of the Board (e.g. 
reinstatement of an employee). 
Under the N.L.R.A., the findings 
of fact of the Board were conclu- 
sive on the court. The Taft-Hart- 
ley Act reads as follows: “The 
findings of the Board with respect 
to questions of fact if supported 
by substantial evidence on the 
record considered as a_ whole 
shall be conclusive.” The result 
is a regrettable tendency to throw 
disputes back into the courts. 

Similar provisions also allow a 
party aggrieved by a final Board 
order to appeal to the courts. 

Injunctions were available 
against employers under the 
N.L.R.A., after an order had been 
promulgated by the Board. These 
are now also available against 
unions. However, injunctions ob- 
tained in this way are not avail- 
able for a considerable time. 
Therefore, the Taft-Hartley Act 
further provides that the Board 
can obtain by petition from a 
court a temporary injunction 
Practically immediately upon is- 


OCTOBER 1955 




















é 
8° ag 


M4 i 


ees 


ee 
OO emg, 


LS tae, 


i 
gg = | 


Long Beach Calif. High School; Hugh R. Davies, Architect; Smith-Campbell Co., Contractor. 


Robertson Offers 
Free Daylight Engineering! 


















cover recommendations. You can 
then proceed with the daylighting 
project or not, as you see fit. 


As one of the world’s leading man- 
ufacturers of maintenance-free 
skylights and sash, H. H. Robert- 
son Company is prepared to offer 
you professional Daylight Engi- 
neering Service without obliga- 
tion. Here’s how it works. Upon 
request, Robertson engineers will 
look over your drawings and ob- 
tain from you a description of the 
work performed within your 
building. Robertson engineers will 
then establish a foot-candle light 








Write now for your free 


intensity curve for a skylight and 
sash design that will be the best 
combination of economy, practi- 
cality and efficiency. A report will 
be made available to you, includ- 


copy of Robertson’s new com- 
parative cost study which 
shows you how to pay for your 
skylights within a few years 
from artificial light savings. 
















ing details and specifications to Use the coupon below. 


Robertson 
Daylight Engineering 


H. H. Robertson Company 


2431 Farmers Bank Bldg. Pittsburgh 22, Pa. 








H. H. Robertson Company 
2431 Farmers. Bank Bidg.,. Pittsburgh 22, Pa. 


Please send me free copy of Daylighting 


in England: 
Robertson Thain Ltd. 
Ellesmere Port, Cheshire 





Cost Study booklet. 
in Canada: 
Robertson-Irwin Ltd. NAME Title 
Hamilton, Ontario 
COMPANY 
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PURIFIES WATER 
BY REMOVING 
DISSOLVED SOLIDS 


The most reliable method of purifying water 
containing dissolved solids such as calcium 
carbonate, magnesium sulphate, sodium 
chloride, silica, or many other common con- 
taminants, is ILLCO-WAY ionXchange 
(also known as de-ionization). Many adap- 
tations of the basic methods are available 
including the new mixed-bed de-ionizers 
which produce water described by one user 
as of “fantastic purity” 


PRACTICAL EQUIPMENT 
MADE BY “ILLCO-WAY” 


Illinois Water Treatment Company has 
pioneered in the design and manufacture of 
practical equipmentforionXchange processes 
ever since the first year that the de-ionization 
idea came out of the laboratories. A wealth 
of experience has been accumulated so that 
“ILLCO-WAY” is today recognized as the 
leader in the development of commercially 
successful installations. 


ADAPTED FOR PURIFYING 
RADIOACTIVE WASTES 


With the rapid expansion of the field of 
nuclear science, various needs have de- 
veloped for ionXchange, particularly in the 
purification of wastes contaminated by 
radioactivity. ILLCO-WAY equipment has 
been designed and built for this and other 
purposes in several plants employing atomic 
energy. For further information on the uses of 
ILLCO-WAY ionXchange, write... 


| ILLINOIS WATER TREATMENT CO. 
ionXchange 


CID 840 CEDAR ST. 


ROCKFORD, 
NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, N. Y. 


ILLINOIS 
| CANADIAN DIST. PUMPS & SOFTENERS, LTD. LONDON, ONT. | 
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suance of a complaint by an em- 
ployer or a union that there has 
been an unfair labor practice (ac- 
tually following a preliminary in- 
vestigation by an agent of the 
Board). It is even provided that 
these temporary injunctions can 
be made ex parte in some cases, 
thereby virtually nullifying the 
Norris-LaGuardia Act. While 
some “brakes” are still provided 
against the issuance of temporary 
injunctions, the evils which the 
Norris-LaGuardia Act sought to 
avoid have been invited back in 
again through a rear door. 


Other Taft-Hartley Provisions 


The Taft-Hartley Act also pro- 
vides that in case of a national 
emergency; (i.e. where a strike 
will imperil the national health 
or safety) the President, upon 
receiving a report from a Board 
of Inquiry, can petition a court 
for an injunction. It also provides 
for the compilation of all collec- 
tive bargaining agreements, which 
file is readily available and open 
to public inspection. 

The Taft-Hartley Act regards 
labor unions as legal entities, 
subject to suit, and provides that 
judgments collected against a 
union may be collected from it 
as an entity. This is a new con- 
cept and, though perhaps hateful 
to the unions, a good one. Now 
there are two parties to a labor 
contract, not just one. 

The Taft-Hartley Act requires 
written authorization of an em- 
ployee before his union dues can 
be deducted from his wages. This 
constitutes a slight interference 
with the union’s check-off system. 

The Taft-Hartley Act also pro- 
hibits corporations and labor or- 
ganizations from making contribu- 
tions or expenditures in connec- 
tion with any election for Federal 
office. This provision, which seems 
quite symmetrical on the face of 
it, as a matter of fact effectively 
prevents employees from’ being 
politically active, while not af- 
fecting corporate directors, offi- 
cers, or stockholders. That is to 
say, it does so if it is valid and 


enforceable. This question is now 
being litigated in the courts. 


Summary on Labor Legislation 


To summarize, therefore, it can 
be seen that the Taft-Hartley 
Act has the appearance of equal- 
handed justice and symmetry be- 
tween employer and employee, 
but is in fact thoroughly anti-la- 
bor. To be sure, it has added 
some needed reforms to the ex- 
isting law, but it has not done a 
systematic job of this. And it has 
added many gratuitous insults 
and injuries to unions. Every 
change of any significance has 
impeded labor unions — some- 
times justifiably and sometimes 
not. No change has benefited la- 
bor unions. Looking at it as im- 
partially as one can, one is forced 
to agree with both of the presi- 
dential candidates in 1952, who 
found the law to be imperfect. 


The history of labor legislation 
thus far has therefore been 100 
percent consistent, i.e. consistent- 
ly unsatisfactory. The Norris-La- 
Guardia Act and the N.L.R.A. 
were violently pro-labor. The Taft- 
Hartley Act is violently anti-labor. 
Thus, the history of labor legisla- 
tion has been the same as the his- 
tory of labor law in the courts, 
only in reverse. The courts at first 
were harsh, then easy. Congress 
has been easy, then harsh. 

This may be “good law,” but 
it’s a “hell of a way to run a rail- 
road.” It’s about time labor law 
were taken out of the realm of 
fantasy and brought down to 
earth. There is no reason for labor 
law to be a political football, any 
more than contracts law or work- 
men’s compensation law. It’s time 
for labor law to become rational, 
instead of irrational. This may not 
be easy, but it can be done if one 
is willing to take an “engineer- 
type approach,” and disregarding 
subjective prejudices. 

The solution to labor law prob- 
lems is to pass legislation that 
is not pro-labor nor anti-labor, but 
which is objective, impartial, and 
sound, without fear of or favor to 
any group. <= 
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Engineered installations of Superior and Atlas Diesel, dual fuel and gas engine-generator 
sets have solved hundreds of standby power problems! In many cases they’ve paid 
for themselves. Their automatic start and stop operation often averts tragic consequences, 
by providing efficient, dependable power for essential plant services in every instance 
of main power source failures. In order for you to have all the facts and figures we've 
prepared a special case history file. It shows many instances of how our skilled engineers 
assisted in solving serious problems involving special considerations and peculiarities {— 
in individual installations. Chances are many of the installations will be similar to yours. { 
This information will prove a valuable aid in your planning. {= 

Write, on your letterhead, requesting this file of-helpful examples. White’s skilled engi- ae 
neers, with years of experience in developing engineered installations of Superior or 
Atlas engine-generator sets, will assist you in engineering the proper standby power 
for your specific requirements. 


JHITE DIESEL ENGINE DIVISION Spas «wns 


THE WHITE MOTOR COMPANY « Plant and General Offices: Springfield, Ohio 
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SEVERAL MAJOR factors that have influenced the 
development of the Dutch people and their 
country also characterize the activities and organiza- 
tion of Dutch consulting engineering firms. Because 
Holland is a small country with a relatively large 
population, close cooperation and coordination of all 
segments of the economy has been essential. Because 
much of the land has actually been reclaimed from 
the sea, a great deal of attention has been focused on 
problems relating to hydraulics. And since the Dutch 
have a long history as traders, commercial enter- 
preneurs, and colonizers, they have always been in- 
ternational-minded and particularly sensitive to op- 
portunities in the world market. 
The Dutch Association of Consulting Engineers is 
a tightly-knit group with approximately 75 members. 
They have membership requirements, a code of 
ethical practices, and fee schedules generally cor- 
responding to those of the other European consult- 
ing engineering associations. One wonders, how- 
ever, if these codes are really necessary in Holland. 
Most of the engineers are graduates of the Technical 
University at Delft — the most prominent engineer- 
ing school in the country. All Delft graduates can be 
identified by the Ir before their names (i.e. in the 
name, Mr. Ir John Jones, the Ir means that he’s an 
engineering graduate of Delft). Either through 
school or business contacts, Dutch consultants are 
well-known to each other and, though they work in- 
dependently, they have strong personal ties. In these 
circumstances the unwritten rules of friendship often 
replace the more formal laws of professional: ethics. 
This cooperative attitude is common to the 
Dutch way of life. For example, when the Dutch saw 
an opportunity to pool their engineering talents 
(public, private, and institutional) in order to be in 
a better competitive position to bid for develop- 
ment projects in the economically backward areas 
of the world, they found everyone willing to partici- 
pate. The Dutch government put up roughly $130,- 
000 to form NEDECO (Netherlands Engineering 
Consultants) as a private group to export Dutch en- 
gineering know-how. Private consultants interested 
in foreign work became associated with NEDECO. 
Other specialists and institutions offered to put their 
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facilities at the disposal of the group. It became a 
truly cooperative effort, and NEDECO, in its four 
years of existence, has an impressive record of con- 
sulting engineering work abroad. 

As Americans, we are inclined to be very skepti- 
cal of anything that introduces the government into 
an area that normally belongs to private business. 
Can you picture the storm that would break in the 
U. S. if the government were to suggest that Ameri- 
can consulting engineers form a private group to 
handle engineering projects abroad and then offered 
to finance it. If it happened to be a Democratic Ad- 
ministration, the accusation would be “creeping 
socialism.” Under the Republicans it would probably 
be called another move in favor of “big business.” 

In Holland it does not seem to work that way. The 
government is expected to look after the welfare of 
its people and to further any projects that will con- 
tribute to the Dutch economy, without political am- 
bitions or implications. That is probably why the 
Dutch can accept the assistance of their government, 
work side by side with government people, and still 
be completely independent and individualistic. The 
well-known phrase, “stubborn Dutchman”’ is not 
merely a figure of speech! 

Another joint venture between Dutch private in- 
terests and the government that has attracted far 
more publicity than NEDECO is the encouragement 
of American industrial firms to set up operations in 
Holland. Shortly after the war, the Dutch realized 
that many American firms had difficulty in selling 
their goods in non-dollar countries and were con- 
templating setting up operations in “soft-currency” 
areas in order to reach this non-dollar market. “We 
knew that American firms would set up plants in 
non-dollar countries sooner or later” says Mr. Ir D. 
Rens, Director of the Netherlands Industrial Insti- 
tute, “so we said to ourselves, why not attract these 
firms to Holland? Even if they compete with our own 
industries, which they would do no matter where 
they were located, at least in Holland they could be 
buying Dutch materials, employing Dutch people, 
and generally contributing to the Dutch economy.” 
Backed by an excellent labor pool, favorable invest 
ment laws, a good location, and other selling points, 
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Dutch representatives have suc- 
cessfully attracted a substantial 
number of American firms to open 
plants or headquarters. 
American consultants may be 
particularly interested in the ac- 
tivities of three of these firms 
that I visited while in Holland. 
Mr. K. H. Beekhuis is the Ameri- 
can Executive Vice-President of 
the Aramco Overseas Co., located 
in The Hague. Aramco Overseas 
does all the central purchasing 
and some of the engineering for 
the Arabian-American Oil Co. in- 
terests in the Middle East and 
other areas in this part of the 
world. The central purchasing is a 
tremendous operation involving 
the procurement of everything 
from food supplies to engineer- 
ing equipment for 15,000-18,000 
employees working in the oil 
production, refining, and relat- 
ed operations of the parent com- 
pany. Because Aramco is obvious- 
ly interested in buying the best 
available material at the most eco- 
nomical prices, they have gathered 
a lot of direct and valuable pur- 
chasing data. This intimate back- 
ground may be useful to American 
consultants working abroad who 
are called upon to specify foreign 
equipment and who may not be so 
well acquainted with the Euro- 
pean market. Mr. Beekhuis and 
his organization could be helpful. 
The tremendous expansion of 
petrochemical plants in Europe is 
proving to be good business for 
American engineers. Dave Parvis 
is the partner in charge of the 
Dutch office of Industrial Models, 
Inc., a Wilmington, Delaware, 
consulting engineering and model- 
building organization. Parvis and 
his group of engineers are con- 
sultants to Dutch, French, Eng- 
lish, and American companies in 
the petrochemical field who want 
to find the most economical pip- 
ing layout for their plants. Using 
its own model-making techniques 
and methods of analysis, Industrial 
Models is able to recommend de- 
sign and erection procedures that 
usually result in substantial sav- 
ings not only in building the plant 
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Pictured is the Model G2 Recording Analyzer— 
finest for precise oxygen measurement. 


ON OPERATIONS LIKE THESE...MAKE SAVINGS LIKE THESE 
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SAFETY 


PRODUCTION OF HYDROGEN, 
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Control explosive atmospheres, 
reduce fire risks, minimize plant 
and personnel hazards 





Reduce oxidation, maintain 
product standards with 
controlled purge systems 








Unique Operating Principle 


The various applications highlighted above are only a 
few of the many ways Arnold O. Beckman Oxygen Ana- 
lyzers—industry’s great new profit builders—are being 
used by progressive operators to boost profits, cut costs. 

These are the only oxygen analyzers that continuously 
measure process streams by an advanced magnetic prin- 
ciple that provides direct physical measurement of the 
oxygen itself—not of some secondary relationship. 

Heart of the unit, as illustrated, is a dumbbell-shaped 
test body suspended in a magnetic field. Sample gas sur- 
rounding this test body causes it to rotate in the field, 
depending upon the oxygen content of the gas. The move- 
ment of a light beam, reflected by a small mirror on the 
test body, is measured by simple electronic circuits... 
and the result indicated directly on a conventional re- 
corder or indicator. It’s simple, positive, accurate! 


No chemicals — filaments —catalysts 
cams—complicated mechanical parts! 


Send for Helpful Free Literature which describes this 
unique operating principle in detail—explains its many ad- 


vantages and applications. When writing, outline your par- 
ticular operations—we'll giadly supply specific information. 


Ask For Data File 15$-105 
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FEATURES OF THE G2 


Many ranges: Full scale ranges 0-0.1%, 
0-0.5%, 0-1% O2 and others for low 02 
concentrations. Ranges 90-100%, 95- 
100% 0:2, etc., for high O2 concentra- 
tions. 

Multi-Ranges: Any instrument may be 
supplied with two or more ranges. 


Note: For ranges wider thon 0-5% 
O:, ask about the Model F3 Analyzer. 


SOUTH PASADENA, CALIFORNIA 





but in bringing it into operation 
with a minimum of revisions and 
difficulties. Parvis expects that his 
office will do an increasing amount 
of business in Europe. Right now, 
he tells me, his biggest headache is 
getting the necessary personnel to 
carry through these commitments. 

The Lummus Co., of New York, 
are in Europe in a big way. They 
call themselves consulting engi- 
neers and contractors and have of- 
fices in Paris, London, and The 
Hague, employing some 600 peo- 
ple. The Hague serves as head- 
quarters for their European sales 
engineering activity as well as 
housing a large engineering and 
design staff. There’s lots of busi- 
ness for Lummus in designing and 
building petrochemical plants in 
Europe and there is also lots of 
competition. The Germans and 
the Italians offer keen competition 
in their respective countries, and 
then there are such fellow-Ameri- 
can companies as Kellogg, Bechtel, 
Fluor, Parsons, Pritchard, and 
Stone & Webster who are also bid- 


ding for European work. By locat- 
ing in Europe, Lummus is able to 
offer American techniques at 
European prices. That, basically, 
is the reason any American engi- 
neering firm locates over here. 

Because the Dutch have had to 
spend so much time and energy 
fighting the sea—first building 
dams, then reclaiming the land — 
and later guarding against floods— 
they have gained extensive experi- 
ence and developed detailed tech- 
niques for dealing with many 
problems of this nature. A ma- 
jority of the Dutch consultants 
specialize in hydraulic work like 
irrigation schemes, dredging, coast 
protection and sea dykes, port and 
harbor facilities, channel improve- 
ments, and related projects. The 
excellent laboratories, testing, and 
research facilities that the Dutch 
government and private institu- 
tions have built to solve various 
hydraulic problems are at the dis- 
posal of the Dutch consultants and 
give them an advantage in this 
field of engineering. 


During Holland’s many years as 
a colonial empire, Dutch engineers 
have also benefited by work and 
study in tropical and sub-tropical 
colonies like Indonesia, Surinam, 
and in the Dutch West Indies. This 
experience is proving invaluable. 

But the biggest asset of the 
Dutch and of the Dutch consulting 
engineers is their ability and will- 
ingness to accept the principle of 
cooperation. NEDECO (Nether- 
lands Engineering Consultants) is 
the best example. Let me quote 
from one of their pamphlets: “.... 
cooperation on a national scale en- 
ables NEDECO to tackle extensive 
and complicated projects beyond 
the capacity and scope of ordinary 
consulting offices and engineering 
firms.: Moreover, such an associa- 
tion of experts is particularly valu- 
able at the present time, since the 
progress in science and engineer- 
ing has made it possible to develop 
vast regions, raising problems of 
increasing importance and size 
which can only be solved by 
groups of specialists. asin 
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Conveys coal direct from coal stor- 
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be installed from front, side or rear 
of boiler. The complete Conveyor- 








er Stoker is available as a package unit 
BROCHURE only from Canton Stoker Corp. 










CANTON STOKER 
CORPORATION 
SPECIALISTS IN AUTOMATIC COAL 


FIRING HANDLING AND CONTROL 
EQUIPMENT 









This type of installation pays for itself usually within 
one year through savings in labor and increased efficiency. 
Completely automatic and dust-free, it allows use of Canton’s 
rugged Vulcan or LoSet Ramfeed Stokers, with the steady, 
dependable Flo-Tube Spiral Conveyor keeping the hopper 
filled. Flow of coal is pro-rated according to steam demand. 
Write for complete information on this time and money- 
saving combination. 
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NUCLEAR PUMP LEADERSHIP 





Byron Jackson 

has either developed, 
engineered, manufactured... 

or handled as a 
complete project... 
pump equipment for 
every nuclear reactor 

in use in the 


United States. 





Write today for the special technical paper “Centrifugal Circulating Pumps 
and Auxiliary Pumps for Atomic Power Plants” prepared by Carl Blom, 
vice president and chief engineer (Pump Division ). This paper, probably the 
most authoritative available, was presented at the conference sponsored by 
Stanford Research Institute and the Atomic Industrial Forum, San Francisco, 
California in April 1955. 





Byron Jackson 


A division of Borg-Warner Corporation 
Mailing Address: P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
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PHILIP D. BUSH, Acting Manager, 
Atomic Energy Division, Kaiser Engineers 


IN ATTEMPTING to answer the question, “Can 
an Engineer Afford to Ignore Atomic 
Energy?”, it is apparent that the nu- 
clear power plant phase of the busi- 
ness constitutes an important factor in arriving at 
an answer to the question. A previous article? by 
the author developed the thought that from both 
the economic and fuel supply aspects, nuclear power 
plants will constitute a significant portion of the 
nation’s power capacity by 1980. The engineer’s 
place in the development of this new power source 
was discussed in that article. However, nuclear 
power is just one aspect of the engineer’s relation- 
ship with the atom. Other uses for nuclear materials 
and methods are also important — perhaps even 
more interesting. 


Conventional Processes and Materials 


Mixing Control 

In processes where mixing of two or more mate- 
rials is an important and time-consuming operation, 
many samples have had to be taken periodically 
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FIG. 1—SCHEMATIC LAYOUT OF BETA-RAY GAGE USED TO MEASURE THICKNESS OF STRIPS FROM ROLLS. 
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Atomic Energy? 


from the mixer and additional mixing time allowed 
as a safety factor. Now, by using minute quantities 
of radioisotopes in the mix and providing a means 
for recording the radioactivity on the blades of the 
mixing paddles, it is possible to determine con- 
tinuously the degree of mixing and know almost 
to the second when the proper degree of mixing 
has been attained. Obviously, the production rate 
from a given size of mixer will be increased by use 
of this new technique. 
Measurement of Wear Rate 

In determining the effectiveness of new materials 
for a given application, one of the most important 
items is the susceptibility to wear by friction. By 
means of radioisotopes it is now possible to measure 
wear rate much more rapidly than under the old 
system of simply putting the item into use and 
waiting until significant changes in appearance oF 
weight occurred. For instance, by irradiating the 
steel in a piston ring and running it in an engine, 
the wear experienced by the ring (measured by 
the pick-up of radioactivity in the oil) can be deter- 
mined to a degree not formerly possible. Not only 
can the total wear be measured, but also the rate 
of wear. This is done by recording the rate of 
change in radioactivity of the lubricant. This same 
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principle can be applied to test other materials or 
to test heat treating practices on materials used 
for the edges of cutting tools. 
Thickness Gages 

A material whose thickness is to be measured or 
controlled is passed between a source of radiation 
(generally gamma-ray or beta-ray) and a detec- 
tion instrument.? Variations in the thickness or 
density of the material will cause equivalent varia- 
tions in the intensity of radiation received by the 
detector. Figure 1 shows a schematic layout of a 
beta-ray gage assembly for strip mill use. The use 
of these gages in strategic locations in strip mills 
makes it possible to have continuous recording of 
the thickness of the strip as it is being processed 
through the mill and also to activate control mech- 
anisms for changing the mill settings during rolling. 
An additional advantage can be obtained from mul- 
tiple gages across the width of the strip, giving 
essentially complete control of strip thickness. 
Dense Concretes 

The development of atomic energy has necessi- 
tated the use of massive shielding for the attenua- 
tion of intense radiation. When dealing with the 
most common type of radiation, gamma rays, the 
density of the shield gives a rough approximation 
of its relative effectiveness in stopping the radia- 
tion. This, and the requirement of maximum area 
for experimental work in the vicinity of the radia- 
tion source, has encouraged the development of 
dense concretes. Pound for pound, concrete has 
generally been the cheapest material for shielding. 
By using Portland cement with such materials as 
steel shot, magnetite, or barytes for aggregate (and 


holes through the shield, and the labor of pre- 
packing the aggregate present a challenge to en- 
gineers in developing low-cost means for placing 
such dense concretes. Table I shows typical concrete 
mixes for obtaining high densities. 

Probably the most important type of shielding 
for the future will be that required for mobile 
reactors. The use of conventional massive shields 
for either nuclear-powered aircraft or locomotives 
adds tremendous weight to the vehicle. Engineers 
are currently working on the use of materials other 
than concrete for making “light-weight” shields. 
Although the materials to be used will be much 
more expensive than concrete, their lightness, par- 
ticularly in aircraft, will make them worth while. 

Most shielding is designed for the attenuation of 
gamma rays. A substantial portion of these rays 
result from neutron absorption in that part of the 
concrete shield nearest the reactor. Although the 
neutrons do not travel through the shield as far as 
gamma rays, the absorption of the neutrons in the 
shield results in relatively powerful gamma rays 
being generated within the shield itself. Thus, if 
there were a means for absorbing the neutrons in 
the part of the shield nearest the reactor and the 
absorbing material in turn did not emit gamma rays, 
then an appreciable portion of the total gamma 
rays emitted by conventional concrete shields would 
be eliminated. Most of the work involved in these 
“light-weight” shields is classified but it is reason- 
able to assume that considerable progress is being 
made in their development along these lines. 

Flue Dust From a Blast Furnace 
A new technique has been developed for evaluat- 






































é even as fines), it has been possible to obtain con- ing comparative amounts of flue dust from different 

. cretes with densities as high as 370 lbs per cu ft. types of ore fed into a blast furnace. The steel in- 

. Much of the dense concrete poured to date has been dustry has always assumed that it is necessary to 

. ‘for small installations around research reactors agglomerate fine material in order for it to travel 

. although large scale pours have been made at the with the burden of a blast furnace until the material 

Hanford Plutonium Works and other major installa- reached the smelting zone. The Ford Motor Com- 

e tions. However, each one of these pours was a pany has conducted tests to determine the feasibility 

: special job, and the cost per yard has. been ex- of charging iron ore fines into the blast furnace 

traordinarily high. Such problems as the installa- without experiencing excessive flue dust losses. The 
tion of pipe for placement of grout, the complica- Ford experiment involved making a portion of the 

' tions brought on by the passage of casing for beam fines radioactive and then checking the radioactivity 

it 

y 

, TABLE 1— MATERIALS LIST FOR TYPICAL HIGH-DENSITY CONCRETES 

: Concrete Materials — Lbs/Yd° 

4 Density 

‘ Lbs/Fr* Cement | Sand | Aggregate | Steel Scrap | Water 

y |. Magnetite sand & agg. (275 Ibs/ft*) 312 671 | 720 | 4230 | 1540 268 

_2. Hematite sand & agg. (258 Ibs/#*) 318 71 || 720, | ~—5330_—sd - | = 

y 3. Limonite sand & agg. (230 Ibs/f’) 237 62%66=—C | S670 Cs || ~S 3300—St—=* 1380 | 250 

: _ 4 Barytes sand & agg. (275 Ibs/#") 275 60 6| «46% «68| 300 | 2840 259 

: 5. Barytes sand & agg. (230 Ibs/f") 275 60 | «(6m | tt | 259. 
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Univ. of Mich. 
FIG. 2—RADIATION CHAMBER FOR PORK PACKING PLANT. 


in the dust collection system, the pig iron, and the 
slag. The further development of this use of radio- 
isotopes could lead to important changes in blast 
furnace design and charging practices and the 
beneficiation of various types of ores. For instance, 
it might be possible to charge certain ore fines with- 
out excessive dust loss if they are charged con- 
currently with larger material. Until this technique 
of using radioactive particles was developed, it was 
impossible to determine quantitatively the relative 
dust loss of different ores charged in that way. 


Current Developments Lead To New Business 


There are other developments that should be 
of equal interest to indusrty but need the help of 
engineers in attaining commercial status. 

Food Sterilization 

One development close to commercial application 
is food pasteurization and sterilization by means of 
irradiation. It appears certain that when labora- 
tories at M.I.T. and University of Michigan have 
completed their current projects on dosages and 
energy levels of irradiation, facilities will be in- 
stalled within existing plants. Forward-looking food 
engineers would specify irradiation facilities for 
new processing plants. 

Sterilization may be applied to meat, vegetables, 
and milk. Layouts have already been prepared by 
those working on this project at the University 
of Michigan for the integration of a sterilization 
plant within a conventional pork-packing plant. The 
major health problem with pork is the closed 
cycle infestation of trichina resulting from the ex- 
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tensive feeding of garbage to hogs, since the gar- 
bage contains waste pork products from which 
the infection has not been removed.* By enforced 
irradiation of pork products at the packing plants, 
the cycle can be broken. Figure 2 shows one de- 
sign by the University of Michigan researchers for 
a radiation facility layout for a pork-packing plant. 
Competent medical authorities estimate that 25,- 
000,000 people in the United States are infected 
with trichina in varying degrees. As a result of 
radiation sterilization, it is conceivable that trichi- 
nosis in the United States some day soon may be 
of historic interest only. 

Another effect of sterilization by nuclear radia- 
tion is increased shelf-life of foods. One example 
is raw meat which has shown as much as 20 times 
extended storage life after only low-level dosages 
sufficient to effect pasteurization. Another example 
is the inhibiting of potato sprouting for at least 
18 months; the radiation kills the enzymes. In es- 
sentially all the work pertaining to the irradiation 
of foods, the principal problem is in balancing the 
radiation dose necessary against the detrimental 
affect on the flavor of the food. 

Heavy Water 

Nuclear reactor concepts for the production of 
electrical power may be placed in two general 
categories: those reactors that can operate with 
natural uranium fuel, and those requiring isotopi- 
cally enriched fissionable fuels. Unless the nuclear 
power industry can economically breed more fis- 
sionable fuel than it consumes, and this is prob- 
lematical, the use of enriched fissionable fuels im- 
poses a dependency on critical Government fission- 
able material production plants. On the other hand, 
power reactors using heavy water for neutron 
moderation can employ natural uranium as fuel. 

Now, if we assume (1) that the population will 
increase at somewhat less than the current rate, 
and that the per capita energy will increase at 
the same rate as for the period 1930-50; (2) that by 
1980 thirty per cent of the new power plants being 
constructed will use nuclear energy; and (3) that 
about fifty per cent of these plants employ heavy 
water; then the requirements for this material at 
that time would be more than 1,000 tons per year. 
This might represent a capital investment of ap- 
proximately $300,000,000 and an annual business 
of $80,000,000. 

Heavy water production might be undertaken in 
either of two ways: as a completely integrated 
production plant using one or a combination of 
processes; or as a by-product operation to an ex- 
isting industry such as ammonia synthesis.‘ This 
method is a parasitic operation, and its heavy water 
productivity would be limited to the capacity of 
the ammonia synthesis plant. While the independent 
heavy water plant would not be limited capacity- 
wise, its capital and operating costs might be higher 
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depending upon the circumstances and the processes 
employed. 
Research Reactors 

Research reactors are used for the training of 
scientists and engineers; the testing of materials 
under radiation; the development of new concepts 
in nuclear physics, shielding, and chemistry; and 
the production of radioisotopes. As the commercial 
use of radiation expands, the need for radiation 
research facilities will increase even more. In many 
instances the simple gamma radiation from radio- 
isotopes is not sufficient to obtain the test data 
needed either from the standpoint of the time ele- 
ment or the internal changes on the specimen under 
test. The nuclear reactor itself must then be used in 
order to obtain the necessary intensity of gamma 
and neutron radiation. 

The radiation from reactors has significant effects 
on the properties of materials, and the changes can- 
not be predicted. The engineer must test and then 
evaluate these effects before he can incorporate the 
proposed materials in reactor designs. Thus, the need 
for materials testing reactors has expanded faster 
than the available radiation time in the existing units. 

Much has been written about the use of radioiso- 
topes in medicine, industry, and agriculture. The 
production of these radioisotopes has become a fair 
sized business. However, in view of the fact that 
essentially all of the radioisotopes have been pro- 
duced in reactors located at only two of the national 
laboratories and are of necessity, somewhat distant 
from the average point of use, the use of radioiso- 
topes with short half-lives has been retarded. Many 
of the most useful radioisotopes have very short 
half-lives, and if they could be produced in research 
reactors close to the point of commercial use, this 
would aid immeasurably in developing new uses 

for radioisotopes. 

At present there is only one research reactor op- 
erating outside of the national laboratories. How- 
ever, there are three others under actual construc- 
tion and approximately five others in various stages 
of design with a definite program for construction. 
Additionally, there are at least twenty other reac- 
tors being considered for either university or in- 
dustrial use. Although the primary purpose of most 
of these contemplated reactors is not the production 
of radioisotopes, they could certainly be used for 
the production of short-lived isotopes when needed. 

Today there are several types of reactors used for 
research. However, there is still much engineering 
to be done in fitting the design of future reactors to 
the needs of science and industry. As an example, 
new principles in reactor design must be developed 
in order to accommodate the testing of very large 
specimens within the reactor core; this has not been 
done to date. The three principal types of research 
reactors now being considered by most potential 
Owners are the pool type, the water boiler, and the 
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tank type (either light- or heavy-water moderated). 
Although at least one of each of these types is in 
operation, there are still many refinements to be 
made, and on each proposal the engineer is required 
to use his ingenuity. 

Figure 3 shows an artist’s perspective of a pool- 
type reactor and appurtenant facilities. As with the 
Army Package Power Reactor, there is still an ele- 
ment of development and contingency in the design 
and construction of even a research reactor. The 
recent fixed-price bids for a research reactor in the 
Middle West were spread by a factor of more than 
two-to-one between the low and high bids. Thus, 
one may conclude that there is still plenty of engi- 
neering to be done in this specialized field. There 
certainly has been no standardization yet, although 
the fabricators are striving mightily. 

Low Temperature Processes 

The low temperature distillation of sea water to 
fresh water by means of a reactor with low power 
density is an interesting development. Another use 
for a reactor of this kind would be for space heating 
of homes and industrial buildings. This type of 
reactor could utilize partially spent fuels from 
power reactors requiring high power density in the 
core. In these two instances, many of the trouble- 
some engineering problems attendant upon the use 
of high-pressure water and steam in the projected 
nuclear power plants would be absent. It should 
be obvious what developments of this nature could 
do for world’s standard of living as soon as they are 
commercially feasible. 

Heat-Sensitive Drugs 

Some drugs, such as penicillin, are especially 
sensitive to the temperatures required for steriliza- 
tion; inspection shows that large quantities of some 





FIG. 3— POOL TYPE REACTOR OF THE TYPE USED FOR 
RESEARCH FOR INDUSTRY, MEDICINE, AND AGRICULTURE. 
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drugs must be discarded for lack of sterility after 
conventional treatment. It has been demonstrated 
that gamma radiation will effectively sterilize the 
drugs without modifying the chemical structure. A 
further advantage is that the drugs can be packaged 
and then passed through the irradiation facility; 
thus, any chance for recontamination after irradia- 
tion is obviated. 

Spent Fuel Recovery and Waste Disposal 

It is known that many research institutions under 
AEC contract have been attempting to find satis- 
factory and economical means for the chemical proc- 
essing of spent fuels and the disposition of radio- 
active waste products generated by nuclear reac- 
tors. Most industrial firms studying the commer- 
cial aspects of nuclear power have neglected the 
problem, reasoning, possibly, that waste disposal is 
up to the Atomic Energy Commission. Undoubted- 
ly, the urgency of solving the power reactor design 
and operating problems has resulted in neglect of 
the development of economic by-product recovery 
and waste disposal. Nevertheless, they are worth 
investigating because it is just possible that the by- 
product credits may make nuclear power competi- 
tive a great deal sooner that otherwise. Further- 
more, the cost of waste disposal by means now em- 
ployed, i.e., steel underground tanks or dumping 
in the ocean, is exceedingly high. Others have cal- 
culated that ocean dumping could not continue for 
very long once the wastes to be disposed of have 
reached significant quantities. When there are many 
nuclear power plants in operation, the radiation 
damage to marine life would be excessive. 

Among many informed engineers, it is the con- 
sensus that the future of the nuclear power indus- 
try is dependent upon the successful development 
of economic waste disposal processes. 
Polymerization of Organic Chemicals 

Research and development work being carried 
out at many laboratories on the polymerization of 
organic chemicals by irradiation may be on the 
threshold of yielding results leading to commercial 
use. Surely, one can take a sanguine point of view 
when reading of Standard Oil Company of New 
Jersey’s plans for a million-dollar laboratory for 
studying the effect of Co-60 radiation on the chem- 
istry of oil refining. A progressive engineering firm 
would wish to be in the position of translating these 
nuclear energy innovations to practical application. 
Polyethylene plastic is made at present in high- 
temperature retorts that are expensive and hard to 
control. Preliminary development work has shown 
that gamma rays promote polymerization, a neces- 
sary step in the formation of polyethylene. This calls 
for further engineering investigation. 

Vulcanizing Rubber 

Gamma radiation from Co-60 has been used to 
vulcanize both natural and synthetic rubber. This 
process eliminates heat and chemical agents both of 
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which are now required in the conventional process. 
Many of the details must still be worked out and 
long-range wear tests performed in order to insure 
the stability of the product. However, it is hoped 
that vulcanization by radiation will increase pro- 
duction rates significantly. 

Chemical Transformations 

Recent experiments in one of the university lab- 
oratories have shown the possibility of transform- 
ing CO, into CO by intense irradiation. Since CO 
is a very important building block in the formation 
of organic chemicals, its formation as a cheap by- 
product of reactor operation would be quite profit- 
able. It is possible that additional research will 
bring this phenomenon to the brink of commercial 
feasibility. Then the engineers will be called upon 
to take the process from the laboratories into pilot 
plant and commercial operation. If it is possible to 
convert CO, to CO, then why can we not dream of 
reducing alumina to aluminum directly by the same 
method? It is unnecessary to dwell on what this 
would mean in cost saving, as electric energy con- 
stitutes approximately 20 percent of the current cost 
of transforming alumina to aluminum. 

There are other radiation-catalyzed reactions the 
investigation of which has proceeded to an even 
greater degree. These include the production of 
ethylene glycol from methanol, phenol from ben- 
zene and water, hydrazine from ammonia, and the 
synthesis of ammonia at lower temperatures and 
pressures than in the Haber process. 


Specific Problems for the Engineer 


This discussion has dealt with the various proc- 
esses and products utilizing the principles of nuclear 
energy in which the work of the professional engi- 
neer is needed for further development and indus- 
trial application. However, it would be of further 
interest to describe briefly some of the specific prob- 
lems with which the various engineering disciplines 
are wrestling today. 

Chemical Engineers 

A large portion of the applications of nuclear en- 
ergy being investigated involve chemical process- 
ing techniques. Therefore, it is not surprising that 
the chemical engineer has had and will continue to 
have a predominant part in the development, de- 
sign, and operation of nuclear facilities. For ex- 
ample, chemical processing plants for the recovery 
and refinement of fissionable and fertile materials 
from irradiated fuels and the handling of fission 
product wastes at low operating and maintenance 
costs are a real challenge to chemical engineers. 

One of the principal problems in the design of 
chemical processing plants, reactors, and appurte- 
nant equipment is corrosion. Most of the products 
of corrosion become highly radioactive and require 
elaborate biological safeguards. This situation is ag- 
gravated when maintenance is necessary, as the 
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equipment through which the coolants flow will 
retain its radioactivity unless flushed completely, or 
long periods of time are allowed for radioactive 
decay to take effect. This same problem of induced 
radioactivity in the coolant requires elaborate water 
treatment facilities to remove impurities whenever 
water is used as the coolant. Where a liquid metal 
such as sodium is used as a coolant, the purity of 
the liquid metal is a major consideration; only a 
few parts per million of oxygen in the sodium will 
result in rapid corrosion of the containing medium. 
Mechanical Engineers 

No matter what success the mechanical engineer 
has had in the development of effective heat trans- 
fer methods, the challenge of cooling nuclear reac- 
tors will test the most ingenious. The power density 
of reactors being designed today is as much as twenty 
times that of even the most powerful Naval boilers 
and is almost comparable with that prevailing in 
gas turbines. Accordingly, the higher heat fluxes 
encountered have caused higher temperature grad- 
ients in relatively small structures; these, in turn, 
have caused high thermal stresses. Furthermore, 
the engineer’s choice of materials for coolants is 
very limited; he must find one that will not “poison” 
the reactor inordinately, will not become excessive- 
ly radioactive, and at the same time will not corrode 
fuel elements, pumps, and piping. 

The mechanical engineer has also been faced with 
the development of completely leak-proof valves and 
pumps, maintenance by remote control, and the de- 
velopment of fool-proof safety rod mechanisms. 
With such dangerous materials as sodium or a very 
expensive material such as heavy water, it is im- 
perative that there be no leaks. In addition, many 
pieces of intricate equipment must be constructed 


to go into spaces restricted in size by nuclear con- 


siderations. With safety rods that must fall or be 
driven into long slots with very little tolerance, the 
mechanical engineer must design for utmost pre- 
cision in every aspect. 
Metallurgical Engineers 

It is difficult to define the line between the metal- 
lurgist in research and the metallurgical engineer 
in industrial practice. However, the phenomena of 
extremely high temperatures and dense radiation 
on reactor materials have required considerable re- 
orientation in the metallurgical engineer’s thinking 
with respect to the use of conventional materials. 
Fortunately, in one respect, reactor technology has 
fostered the development of new materials such as 
zirconium, tantalum, molybdenum, and cermets. 
Unfortunately in another respect, it has multiplied 
the alternatives for application of these materials 
and has made the metallurgist’s job more difficult 
in keeping abreast of the latest developments and in 
specifying the material to be used. As one cannot 
predict the radiation damage to be experienced by 
materials under various radiation fluxes, radiation 
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energies, and temperatures, the resulting require- 
ment of actual testing in a reactor has placed a 
tremendous burden upon the few materials-testing 
reactors available. Furthermore, these reactors 
have definite limitations as to their ability to simu- 
late the conditions to be experienced by coolants 
and structural materials which are foreseen in fu- 
ture reactors now being designed. 

Electrical and Electronics Engineers 

While the electrical and electronics engineers 
have so far been able to maintain an amazing rec- 
ord of safety for the operation of reactors in this 
country, their search continues for simplified de- 
signs for the various circuits required and for more 
compact instrumentation. It is to the credit of this 
group that they have been able to design and build 
virtually any control system required to operate 
reactors and appurtenant facilities—mostly without 
fancy research budgets and expensive test units. 
Civil Engineers 

Civil engineers face problems in improved design 
of dense concrete shields and particularly of more 
economical methods for placing the concrete. In the 
chemical separation plants, such as at Hanford and 
Savannah River, essentially all maintenance work 
is carried out by remote control; this means the 
floors and wells and piping have to be laid out to 
extremely close tolerances in order to accommodate 
prefabricated equipment changes. In plants such 
as these, material is not bent or welded to fit—it 
must be screwed in place by remote operation ob- 
served by periscope or television picture. 

Another problem for the civil engineer is in the 
design of underground structures. Many of the 
nuclear power plants are being designed for con- 
tainment in steel pressure vessels, which may be 
partly or wholly below ground level. In addition, 
heat exchanger and turbine galleries may be located 
in simulated rock caves. All these design features 
are for increased containment in the event of a nu- 
clear incident, but they certainly add to the prob- 
lems of the civil engineer. 


Responsibility of the Profession 


The developments described and the specific prob- 
lems involved give just a hint of the future for 
consulting engineers. They point to the responsibil- 
ity of a progressive engineering firm to acquire the 
knowledge and experience needed to serve clients 
in the coming era of the atom. diene 
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CLOSE SUPERVISION OF EXPLORATION AND SAMPLING BY 
ENGINEERS VERSED IN ALL PHASES OF SOIL MECHANICS 
IS NECESSARY TO OBTAIN ACCURATE SITE INFORMATION. 


James T. Carter, a native Texan, 
received B.S. and M.S.C.E. degrees 
from the University of Texas. After 
brief experience in sanitary and 
canal engineering, he started as an 
engineer analyst with Dames & Moore in 1948. Since then, 
he has worked on field, laboratory, and office phases of 
soil mechanics engineering in this country, Australia, and 
the Philippines. Mr. Carter became a partner in the firm 
of Dames & Moore in February, 1954. The conclusions ex- 
pressed in this article were derived from an exacting 
evaluation of completed foundation investigations to see 
what methods produced the best results. 


INDUSTRIAL GROWTH in recent years, together 

with increasingly complex econom- 
ics, has forced the use of formerly re- 

jected building sites. This trend to- 
ward marginal property utilization, plus the develop- 
ment of heavier, more complicated industrial proc- 
ess equipment, has broadened and aided in matur- 


ing the soil mechanics branch of civil engineering. 
Yet soil mechanics engineers often hear such com- 
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ments as, “Since you people are dealing with con- 
struction materials of variable properties and of un- 
known extent, your engineering must be either 
witchcraft or a guessing game.” 

Perhaps this viewpoint has some basis because 
there have been some extremely poor solutions to 
foundation and soils problems. Lack of enough in- 
formation or too much information unrelated to the 
problem at hand do make some soil mechanics in- 
vestigations expensive guessing games. However, 
when the nature of soil as a construction material is 
recognized and understood, and this knowledge is 
applied properly, soil reactions under proposed con- 
struction conditions can be predicted accurately. 
The accepted procedure is to explore the site and 
collect significant data, rationally relate these data 
to the project design, and pick the best method that 
will fully, safely, and economically satisfy the func- 
tions required of the proposed construction. 

Soil mechanics studies are organized in much the 
same manner as any other engineering investigation. 
The first step is to get some idea of the extent of the 
soil components as they exist. This exploration phase 
generally is accomplished by means of a geologic 
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survey, physical reconnaissance, probings, explora- 
tion borings, open pits, exploration geophysics, or a 
combination of several of these tools. Next the physi- 
cal characteristics and the extent of each material is 
determined to a degree of precision commensurate 
with the problem, and these data are examined in 
the light of all feasible construction plans. Then dif- 
ferent methods are compared, particularly on an 
economic basis, and a “best solution” is selected. 
Finally, detailed design of the project is completed. 


Exploration 


Two important conditions influence exploratory 
work. Soil distribution is variable, and soil proper- 
ties, even in similar deposits, are not constant. These 
characteristics, combined with the uncertainties in- 
herent in the various drilling and sampling proce- 
dures, prevent standardized rules for exploration or 
results interpretation. Both the test methods and 
subsequent analyses are governed by the actual site 
conditions encountered and by the requirements of 
the proposed construction. 

In practice, the field work should be directed.con- 
tinuously by an engineer who is not only well versed 
in all phases of soil mechanics but who can visualize 
the operational demands of the development. He 
must become intimately familiar with the site and 
must recognize the importance of its characteristics 
with respect to the proposed construction. He must 
understand exploration processes completely so he 
can obtain all data that will be pertinent to the de- 
signer and must organize these data in usable form. 


Oil Refinery Project 


One recent examination of an oil refinery site il- 
lustrates the importance of the exploration on the 
final outcome of an industrial development. This job 
_ site was remote from well established investigational 
facilities. For this and several other reasons the ex- 
ploratory work was undertaken as a separate and 
distinct job from the testing and engineering anal- 
yses. The preliminary site investigations were 
made by wash-boring. With this method, a jet of 
water is directed through a small diameter wash pipe 
into the soil. The jetting action loosens the soil and 
washes it up the outside of the wash pipe where it is 
spilled into a sump or wasted. 

At this particular project, the preliminary wash 
borings seemed to encounter moderately firm clay 
and gravel throughout the entire depths explored. 
Samples were collected by catching fragments of 
the washed soil in a strainer held under the flow of 
water coming from the boring. These samples were 
shipped to a laboratory for examination, and ap- 
parently there were no significant area variations in 
the underground conditions. It appeared that the 
foundation soils would not influence the layout. 

Later, more detailed explorations were made 
with a trained field engineer directing the operations. 
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He soon discovered that while the upper soils con- 
tained an appreciable amount of gravel, extremely 
soft clay and peat underlaid the surface soils over a 
part of the site. It became obvious that there was no 
particularly advantageous location for process units, 
and that tankage would require piling or other fairly 
expensive foundations at all but one area on the site. 
Recognizing what the presence and distribution of 
soft soils would mean to the designer, the field en- 
gineer quickly relayed the information to the office. 
The refinery layout was rearranged to satisfy the 
actual conditions with very little lost time. 

Considering the reason for the original misconcep- 
tion, it is believed that as the preliminary washings 
dislodged the gravel near the surface, only part of 
the gravel particles were carried out by the exhaust 
flow. The remainder in the bottom of the hole ad- 
vanced with the boring, and probably some particles 
subsequently were washed out at each depth. Thus, 
the preliminary samples were not truly representa- 
tive of the subsurface soils. During the detailed ex- 
ploration, the trained engineer obtained undisturbed 
samples by making certain the borings were washed 
clean at each depth — and this accurately revealed 
the true underground conditions at the site. 


Organizing Soil Mechanics Investigations 


The nonhomogeneous nature of soil and the ef- 
fect of test methods on the ultimate results are im- 
portant factors to consider when organizing physical 
exploratory work. Naturally, more mundane mat- 
ters, such as time and available funds, also must be 
resolved to reduce soil testing from an academic 
statistical problem to a practical investigation of 
critical soil properties. The best arrangements can 
be made when the field engineer who is familiar 
with the site and the engineer who will use the test 
results pool their knowledge. With each knowing the 
others tools and objective, a realistic program can be 
developed to simulate field conditions and loadings 
in the laboratory. 

Field tests have value, but generally they are quite 
limited in the extent to which the results may be ap- 
plied. Laboratory testing permits investigation of 
soils at more areas within the site and under a wider 
range of loading conditions. The development of an 
adequate testing program can best be done by engi- 
neers who can visualize the various directions the 
solution of the problem may take. A great variety of 
tests are available, and since each has its own limita- 
tions, precaution in interpretation is imperative. 
When there are unusual or even unique conditions 
to consider, new tests may be devised. 


Settlement Problem 


Selection of test methods can be illustrated by a 
recent investigation involving a problem of support- 
ing a new turbine generator on the existing founda- 
tion of an older, smaller unit. The older turbine gen- 
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JOB ENGINEER EXAMINES SOIL SAMPLE FROM BORING 
DURING THE EXPLORATORY WORK ON A PROJECT SITE. 


erator had experienced some settlement, and the pos- 
sibility of large movements of the new unit was of 
concern to the designers. Usually, settlement predic- 
tions are derived from consolidation or compression 
test data. In these tests, samples of the soils to be in- 
fluenced by the construction are subjected to static 
loads imposing pressures up to and beyond those an- 
ticipated in the field. However, at this project, while 
samples of sand underlying the foundation were 
tested in compression,, a quantitative determination 
of future movements would have been very difficult. 

Cooperative study of the problem indicated a qual- 
itative evaluation of the vibratory effects would be 
sufficient to permit an adequate design. Sand sam- 
ples were subjected to vibrations of the same fre- 
quency as the new turbine generator. Successive 
cycles of vibrations were applied to the sample at 
several compression loadings corresponding to the 
unit loadings of the new unit. These tests showed that 
repeated cycles of vibration did not cause large 
strains after the first moderately large strains 
had occurred. It was concluded that the new 
unit would not settle significantly if it imposed forces 
dynamieally similar to the older unit on the founda- 
tion soils, and if the uniformity of the soil immedi- 
ately underlying the foundation were assured by 
pressure grouting. 


Communication 


Although mathematical analysis of site data prob- 
ably receives more attention than any other phase of 
soil mechanics, the analysis is only as good as the data 
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upon which it is based. This is the basic reason for 
having the explorations closely supervised and tailor- 
ing the testing to the problem at hand. Good com- 
munication then becomes a prime requisite to obtain- 
ing effective results. The exploration engineer and 
the analyst must talk the same language. The tailor- 
made laboratory tests actually must be what the 
analyst ordered, and the results must be in a form 
that is understandable and usable to the analyst. 


Relationship With Client 


A still more important channel of communication 
is that between the specialist who analyzes the soil 
reaction and the men he serves—structural design- 
ers, chemical engineers, and mechanical engineers. 
The analyst must know the other specialists’ prob- 
lems and reach a common understanding with them. 
He must be able to obtain and to evaluate the re- 
quirements of all machinery and equipment as well 
as the building structure itself. Soil mechanics work 
can provide maximum economies only when all as- 


LOADING DEVICE FOR SOIL TESTS. A GREAT VARIETY 
OF TESTS MAY BE MADE, BUT EACH TEST SHOULD FE 
TAILOR-MADE TO THE PROBLEM BEING INVESTIGATED. 
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pects of the functions of a complete project and all 
possible solutions receive detailed consideration. 

After a range of acceptable solutions is known, 
several of them should be compared in detail. At this 
point in the study, experience, good judgment, and 
careful mathematical analyses are equally valuable. 
When the final design is selected, it also is worth 
while to check the clarity of understanding. All de- 
cisions that have been reached between the design 
engineers, together with the significant data devel- 
oped in the investigation, should be collected and re- 
corded. The designer should have an opportunity 
to review this material and to be certain that it is in 
accord with his views. Similarly, the soils engineer 
should examine the designers’ records, the plans, and 
the specifications. 


Brewery Case History 


Engineering planning and construction at a brew- 
ery now in operation on the West Coast, serve as an 
example of the value of easy exchange of informa- 
tion and of consideration of all possible foundation 
solutions. On this project, the site was in a broad val- 
ley of recent alluvium known to be a heterogeneous, 
lenticular deposit of moderately soft clays, silts, and 
some sands. The brewery structure contained ves- 
sels and process units extremely sensitive to differ- 
ential settlement, so the problem seemed to be one 
of spreading the loadings to deeper and firmer soils 
by means of piling. The quantitative solution needed 
was a determination of just how deep to go. 

Initially, the site was explored by widely spaced 
borings on a geometrical pattern. Two or three of 
the borings encountered a thick stratum of sand at 
a reasonable depth. The area in which these borings 
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GRAPH AT LEFT COMPARING EXPECTED CENTER SETTLEMENTS FOR VARIOUS FOUNDATIONS AND GRAPH AT RIGHT 
COMPARING CAPACITIES FOR DIFFERENT TYPES OF PILING ARE TYPICAL OF SOIL MECHANICS INVESTIGATONS. 
SUCH COMPARISONS OF VARIOUS POSSIBLE FOUNDATION SOLUTIONS PROVIDE THE GREATEST PROJECT ECONOMY. 


were drilled was investigated, and the thick con- 
tiguous stratum of sand was found to be large enough 
in plan to include most of the heavy and sensitive 
process units. Then by working closely with the de- 
signers, it was determined that column movements 
would be within tolerable limits if spread footings 
were founded in this sand. Further, during construc- 
tion, excavations could be made with rotary, bucket- 
type drilling equipment. 

From these data, design and construction of the 
foundations were simplified, and considerable sav- 
ings resulted over the cost of driven pile foundations. 
Both designers and constructors contributed to these 
savings through combined knowledge and coopera- 
tion. The men conducting the field exploration were 
alerted to recognize the possibilities of underground 
conditions affecting the client’s problems. The an- 
alysts had an open mind about solving the foundation 
design and were not content merely to determine pile 
lengths. Perhaps most important of all, the struc- 
tural designers were anxious to consider various 
solutions and to discuss the influence of foundation 
movements on the proposed constructions. 

Since all of these examples are based on large de- 
velopments, the methods, organization, and the im- 
portance of exchange of information may seem ex- 
aggerated or disproportionate for smaller projects. 
Obviously, some of these phases can be dismissed on 
smaller jobs. But to be fully effective, all soil me- 
chanics studies should be developed for the specific 
problem being investigated and to an extent com- 
mensurate with the size of the work. With this ap- 
proach, tangible, worth-while economies may be real- 
ized both in construction costs of the project and in 
maintenance of the completed installation. = & 
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NOISE LEVEL MAY BE IMPORTANT FACTOR IN THIS INSTALLATION IN THE BASEMENT OF A COMMERCIAL BUILDING. 


Noise Levels of Indoor Transformers 


T. R. SPECHT 


Transformer Division 
Westinghouse Electric Corporation 


WE ALL KNOW that fans, pumps, and other motor- 
driven apparatus can be sources of 
Cp ofcluswe, noise. They must be located so they 
will not be nuisances. By comparison, 
transformers are relatively quiet and are often 
placed in indoor locations. However, transformers 
do give off noise, and on indoor installations this can 
be a real problem unless proper consideration is 
given to sound level. Typical problem locations are 
schools, hospitals, auditoriums, and office buildings. 
In these the sound level has to be reasonably low. 
The ideal condition would be to have the sound in- 
audible. The cost of installations for controlling 
sound is usually quite high, however, and if the am- 
bient level is low it may be impractical or unneces- 
sary to reduce the transformer sound to inaudibility. 


The audibility of a sound is affected by: (1) its fre- 
quency, (2) the ambient sound level, (3) the distance 
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between the observer and the sound source, and (4) 
the nature of the surroundings. In general, a sound 
level below about 25 decibels is considered inaudible. 
But since the ambient level has a masking effect on 
the sound, the actual lower limit of audibility is con- 
siderably higher. 

As an approximate guide for usual transformer 
and background noise calculations, if the sound level 
of the transformer is ten decibels lower than the 
background sound, the transformer will be inaudible. 
The background noise is the sound that would be 
measured at the point of interest with the trans- 
former de-energized. These values are as measured 
with the “A” or “db 40” weighting network of the 
sound level meter. For example, if installed in an of- 
fice having an ambient sound level of 40 db, the trans- 
former’s sound level as detected at the nearest work 
location would have to be 30 db or less to be inaudi- 
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THIS DRY TYPE TRANSFORMER IS MOUNTED INDOORS 
BY SUSPENDING IT FROM THE CEILING OF THE ROOM. 







ble. If at the transformer location its sound level is 

66 db, this means that in some way the sound must be 

reduced by 36 db between the transformer and the 

work location. This is a relatively large attenuation 

and would mean that the transformer should be en- 
closed by well-sealed walls. 

Dry type transformers are used most frequently 
inside of buildings. The NEMA sound levels for dry- 
type transformers are given on page 53. The table 
shows the level of transformers 300 kva and smaller 
as 66 decibels. Actually, the sound level of the trans- 
formers decreases as the size decreases, becoming 
virtually inaudible for small transformers such as 
door-bell units. For transformers much smaller than 
300 kva it may be desirable to contact the manufac- 
turer during the planning stage to determine what 
actual transformer sound level can be expected. 

If the transformer were placed in an ideal room 
with walls that were perfectly sound absorbing, there 
would be no reflected sound energy in the room. Un- 
der this condition the sound level at the transformer 
would be the same as if the transformer were located 
out of doors, away from any reflecting surfaces. This 
is essentially the sound level the manufacturer would 
report for a transformer measured according to the 
NEMA Standards. 

It is not possible to reduce the sound level of a 
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transformer in a room below this figure by the use of 
sound absorption material in the room. In a room 
with walls of low absorption the sound from the 
transformer will reflect back and forth between the 
walls, resulting in a “build-up” of the sound level in 
the room. The number of decibels the sound level is 
increased right at the transformer is approximately: 





db build-up = 10 log,, (a4 4 @-«) As 
f a Ap 
where: 
Ar = the surface area of the transformer 
Ar = the inside surface area of the room in the 
same units 
a = the average absorption coefficient of the inside 
surface area of the room 
If the walls absorb sound well, the absorption co- 
efficient approaches one, and the build-up is zero. 
If the area of the room, Ag, is large, again the build- 
up is zero. The a for the room is calculated as follows 
if various materials are used on different surfaces 
of the room: 





where a, and A, are the absorption coefficient and 
area, respectively, of a particular surface of the room. 
Most of the sound from transformers supplied from 
a 60-cycle current is at 120 cycles. For the very small- 
est transformers this may not always be true, but it 
will be conservative to assume it is 120 cycles. The 
values of the absorption coefficients used should be 
at 120 cycles (or 128 cycles as most tables give) in- 
stead of the noise reduction coefficient, which is the 
average of the absorption coefficients at 256, 512, 
1024, and 2048 cycles. Usually, the absorption at 128 
cycles is low compared to higher frequencies. 
Transformers are quite often put in rooms with 
walls made of poor sound absorbing materials. For 
instance, poured concrete has an absorption coef- 
ficient of 0.01 at 120 cycles per second, and in a room 
where the ratio Ar/Ay = 4, the build-up is 20 db 
(Figure 1). This means the transformer that meas- 
ured 66 db outdoors would measure 86 db in this 
room. Usually build-up of the transformer sound in 
this room will not be objectionable if the sound can 
be confined to the room. The attenuation of the sound 
as it goes through the wall may be so great that the 
the 20 db build-up of the sound in the room can be 
tolerated. If it is desirable to control the sound level 
within the room, it would be necessary to line the 
walls and ceiling of the room with sound absorbing 
material. With the low, 120 cycle frequency of trans- 
former sound, the usual materials will give an aver- 
age room absorption coefficient of 0.3. This will re- 
duce the build-up from 20 db to 5.5 db for Ar/Ar=4. 
It is doubtful if reduction below 5 db build-up is jus- 
tified. The ear would hardly be able to notice the dif- 
ference, and the cost of better sound absorbing ma- 
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FIG. 1—SOUND LEVEL BUILD-UP FOR INSIDE LOCATIONS. 


terials might well be a waste of the client’s money. 

The equation for the build-up and Figure 1 apply 
to the sound level at the transformer. At a distance r 
from the center of the transformer the sound level is 
approximately: 


Sound level iti 
in db = SLo + 10 log,, [; = + 


where: 
SLo = the average sound level the transformer 
would have if measured outdoors, or the 
NEMA sound level 
r = the distance from the center of the transformer 
To calculate r the transformer is considered to be 
a sphere of radius ry such that: 


4r ry” — Ar 





4 (l-a) Ar 
a Ap 


The distance r is then the sum of rr and the distance 
from the transformer to the field point. For practical 
purposes r is the distance from the geometrical center 
of the transformer to the field point. If the build-up in 
sound level at the transformer is larger than 3 deci- 
bels, the sound level is essentially uniform through- 
out the room. These equations apply essentially to 
a transformer towards the center of a room with ir- 
regular walls. If this is not the condition, standing 
waves and focusing will result in some variations 
from the calculated values at various places about 
the room. 

Transmission of sound out of the room in which 
the transformer is located can take place through 
various paths: 

{| Transmission of vibration through the building by 
direct contact of transformer with floor or wall or 
through conduit or electrical conductors. 

{| Airborne sound from transformer impinging on 
walls, the resultant wall vibrations giving rise to the 
radiation of sound on the other side. 


52 





{| Airborne sound traveling through ducts or other 
ventilating openings in the room. 

In any particular installation any or all of these 
paths can give trouble. Usually, the transformer 
rests on the floor. The transformer vibrations can 
drive the floor, and the resulting vibrations can travel 
a considerable distance through the structure and 
then be radiated as sound. It is possible for this to 
happen even with a basement floor if it is solidly con- 
nected to the rest of the building. 

This can be controlled by mounting the trans- 
former on vibration dampeners or isolators of various 
types. With transformers operated only at one fre- 
quency, it is not necessary to have damping in the 
isolator. Hence, purely elastic isolators such as steel 
springs or rubber are quite satisfactory. Rubber is 
most frequently used. For good isolation, the natural 
frequency of vibration of the transformer on the iso- 
lators —that is, the weight of the transformer reso- 
nating with the elasticity of the isolators — should be 
small compared to the frequency of the 120 cycle 
driving force. Usually a natural frequency of 12 
cycles — 10 percent of 120 cycles — is adequate. 

Where the resonant frequency is a small percent- 
age of the driving frequency, the vibrational force 
transmitted is approximately proportional to the 
square of the ratio of the two frequencies, the driving 
frequency being the denominator. This reduces the 
vibrational force on the floor to one percent of the 
value without isulators. If the transformer sound 
level at a work location is due principally to vibra- 
tion transmitted through the structure, then the re- 
duction of the vibrational force to one percent will 
represent a 40 db reduction in sound: 


20 log, [ar] — 40, 


If the transformer’s weight is less than the weight 
of the floor covered by its projected area, the static 
deflection of the dampener to give this frequency 
should be approximately 1/16 inch. If the trans- 
former’s weight is greater than the weight of the 
floor covered by its projected area the deflection of 
the isolator due to the weight of the transformer 
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APPROXIMATE SOUND LEVELS OF FAMILIAR SOUNDS 


Decibels Sound 
120 Nearby thunder 
110 Boiler factory 
100 Noisy factory 
90 Heavy street traffic 
80 Average street noise 
70 Average factory 
60 Department store 
50 Quiet residential street 
40 Quiet office 
30 Quiet home 
20 Quiet garden 


10 RusHe of leaves 
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NEMA SOUND LEVELS 
FOR CLASS AA (Dry Type, Self Cooled) TRANSFORMERS 


KVA Decibels 
0— 300 66 
301 — 500 68 
501 — 700 70 
701 — 1000 72 
100! — !500 74 
1501 — 2000 76 
200! — 3000 78 
300! — 4000 80 
4001 — 5000 81 


should be determined from the following formula: 


Deflection Ne 1/16 (Transformer Weight) 
(in inches) (Weight of Floor Under Transformer) 





It may be practical to put a heavy slab on the floor 
and put the transformer on isolators on the slab. 

The problem of isolating vibration for a wall- 
mounted transformer is similar to that for a floor- 
mounted unit. 

Conduit attached to the transformer can be driven. 
Therefore, it is desirable that the conduit be some- 
what flexibly attached to the wall near the trans- 
former. Also, if the conduit goes through a wall near 
the transformer, it is best not to have the conduit 
cemented into the hole. Where the low voltage leads 
of a transformer are connected solidly to bus bars, 
there are possibilities that vibrations can travel along 
the bars and at some distant point cause a panel to 
radiate considerable sound. This can be remedied by 
using a flexible connector between the low voltage 
leads and the bus bars. 

The attenuation of sound through a wall is princi- 
pally a function of the weight per unit area of the 


wall. For sounds with frequencies in the range of 


transformers, the attenuation of a wall weighing ten 
pounds per square foot is 37 decibels. Each time this 
weight is doubled, the attenuation increases four 
decibels Each time it is halved, the attenuation de- 
creases four decibels. However, the wall must be 
non-porous—that is, air under pressure must not be 
able to flow through the wall. If porous materials 
such as cinder blocks are used, they can be made non- 
porous by putting a coating of plaster on either or 
both sides. Data is available on attenuation through 
porous materials. For some porous materials, the 
attenuation is 44 to % of that for non-porous materi- 
als of the same weight. 

It is interesting to note that in general, non-porous, 
heavyweight materials prevent transmission of 
sound through a wall while porous, lightweight ma- 
terials make good absorbing materials. 

If a transformer is in a room, it is necessary that 
the doors be sealed with weather-stripping or an 
equivalent method. Small cracks let through consid- 
erable sound. It may also be desirable where large 
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attenuations are necessary to use double doors to the 
room. The doors should be separated from each other 
as much as possible. If the separation is 6 inches, the 
attenuation will be about 10 to 15 decibels more than 
it is for one door. 

It is usually necessary to provide ventilation for 
transformers located in a room, unless they are quite 
small. Excessive sound may come through the open- 
ings provided for ventilation. If an air duct is used, it 
is possible to line the duct with sound-absorbing ma- 
terial. If it is a simple opening, it may be possible to 
use a short piece of duct and line it with sound ab- 
sorbing material. The attenuation in db per foot of 
duct treated with sound absorbent material is: * 


Attenuation of duct-lining —  12.6a'* P 
material in db/ft ~ A 
where: 
a = the absorption coefficient for the duct lining 


material 

P = the perimeter of the duct in inches 

A = the cross-sectional area of the duct in sq in. 

Assume that a material for this purpose has an ab- 
sorption coefficient of 0.25 at 120 cps. For high ab- 
sorption in short lengths, the duct should be split into 
vertical parallel sections. As a result of doing this, if 
a duct opening was 4 inch wide, and the height con- 
siderably greater, the ratio of the perimeter of the 
duct to the area of the duct, P/A, would be approxi- 
mately 8. [P/A = (2h+ %) + (%4 xh). Assuming 
the % in the numerator to be negligible, P/A = 8]. 
The attenuation would be 1.8 x 8 = 14.4 db per foot. 
The sound level at the exit of the duct will be the 
sound level at the entrance less the duct attenuation. 
At a distance from the duct exit, the sound level is 
reduced by the spreading of the sound as it leaves the 
exit. Reflections from adjacent surfaces will have an 
effect, but if the duct opening is small compared to 
the size of the room at the exit end, the sound level at 
a point located a distance away from the exit grill 
equal to twice the perimeter of the exit grill will be 
about 20 db lower than the sound level at the grill. 

There is also air noise due to the flow of air out 
of or into the duct. Methods of calculating this are 
available, but this air flow noise is much less objec- 
tionable than transformer sound and tends to mask 
the transformer sound. 

There are many places where transformers can be 
located without special precautions. If they are lo- 
cated in areas where there is some natural back- 
ground sound produced by fans, pumps, motors, or 
factory work areas, the transformers may be inaudi- - 
ble. Small transformers can even be located in areas 
that do not have appreciable background noise. 
Whether audible hum can be tolerated will depend 
on psychological factors, such as the tolerance of the 
listeners to the sound, interference with mental con- 
centration, communication, or sleep. a 4 





*From Acoustical Designing in Architecture by V. O. 
Knudsen and C. M. Harris, John Wiley and Sons, Inc. 
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EVERY CONSULTING ENGINEER probably rec- 

ognizes at an early stage in his career 
that report writing can be an impor- 

tant — if not always welcome — part 
of his professional life. He may not, however, recog- 
nize so soon that the way a report is written is equal- 
ly important. He may tend to feel, as some engineers 
seem to, that as long as the “meat” of the subject is 
there, extensive fussing over its manner of arrange- 
ment or expression is a somewhat unwarranted ex- 
penditure of time. 

The meat of the subject, however, is often much 
clearer to the author who carved it than it is to others. 
The truth is that no matter how valuable a fact, a 
conclusion, or a recommendation may seem, it is of 
very little value if its originator cannot communicate 
it clearly, accurately, and convincingly to others. 

Where an engineering report is concerned, this is 
especially pertinent, for the report is usually a com- 
plex blend of facts that have been determined and 
advice and suggestions based on these facts. The 
whole is so interwoven or interrelated as to make es- 
sential a careful and intelligent plan of organization 
if there is to be a clear pattern of thought. 

Lack of attention to the manner in which a report 
is prepared is often evident from the defects in the 
finished product. The report may, for example, con- 
tain a large volume of detail not essential to the pur- 
poses for which it was prepared. It may be poorly or- 
ganized, with an illogical or haphazard sequence of 
thoughts. Clear-cut conclusions may be omitted at 
points where they are most needed, or conclusions 
given may not to be logically based on the data pro- 
vided in the report. 

All of these defects spring from lack of planning, 
improper planning, or failure to adhere to the outline 
plan as originally drawn; and they sometimes reflect 
the practice of premature preparation of portions of 
the report before a clear understanding of the re- 
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port’s purpose has been formed in the author’s mind. 

Since a client will judge a report by the extent io 
which it satisfies his requirements, its structure 
should be based directly on the purposes it is to 
serve. Hence, the author must adopt the client’s point 
of view in order to be able to plan his report so it will 
perform the functions for which it will be used. 

The first function of any report is to inform the 
client accurately of the findings and recommenda- 
tions resulting from the research and analysis for 
which the consultants have been employed. To ac- 
complish this first function, the report must present 
all material that is pertinent — and none that is not. 
Volume alone will not suffice, for while some clients 
may be impressed by quantity, most will regard it as 
a needless expenditure of their money. 

Another important function of a report is to facili- 
tate the client’s understanding of the results of the 
engineer’s study. To accomplish this second function, 
the report should present the facts in a logical and 
orderly sequence, at the appropriate depth as sug- 
gested by the nature of the problem and the person- 
ality and needs of the client. The required clarity of 
presentation and the proper location of emphasis can 
be achieved only by careful planning of the report 
structure before writing begins. The surest way to 
produce a report that is not clear and does not make 
a convincing presentation is to begin writing it with- 
out a complete and carefully worked out plan. 

Some engineers, of course, because of their exten- 
sive experience and natural aptitude, can quickly 
sketch, without great difficulty, the plan of a report. 
A logical pattern of thought will form in their minds 
almost from the day they begin work on a project. 
The larger number of engineers, however, will find 
it necessary to use a more systematic method. The 
procedure suggested here is designed as a practical 
tool to assist these men. Although it may seem ele- 
mentary, its use will result in a report that is much 
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better planned and organized than the report written 
from a hastily drawn outline — or perhaps from no 
specific outline at all. 

In no event should an author attempt to write a 
report within an arbitrarily selected framework by 
forcing his material to fit it, nor should he try to 
adopt the pattern used in some previous report that 
seems to be similar in nature to his present job. The 
particular subject matter at hand should be per- 
mitted to determine the organizational pattern. 

The first essential is the preparation of a concise, 
one-sentence statement of the basic purpose and 
limits of the report. This statement will serve to 
crystallize in the author’s mind his objectives, and it 
should be kept nearby as a testing device while the 
report planning proceeds. The next step is to review 


_all material gathered for the report and write down 


on cards or small sheets of paper all the subjects, 
major and minor, that have revealed themselves in 
this review. These subjects should then be checked 
against the statement of purposes and limits to elim- 
inate subjects or details that are not pertinent or to 
discover where more material is needed. 

The cards should then be arranged into main 
groupings of related material. This procedure will 
lead to the discovery of overlapping or duplication, 
and it will bring into focus the major divisions of the 
finished report structure. 

The author must decide what is the best sequence 
for presenting these major divisions. The pattern 
may resemble a flight of stairs, with one subject lead- 
ing directly to the next, or it may resemble the spoke 
assembly of a wheel, with each subject presented 
independently — each from a different direction but 
all leading to one central conclusion. The nature of 
the job will determine this pattern. 

Having established the sequence of the major di- 
visions, the author must next organize the material 
already established as belonging to each group into 


OCTOBER 1955 





subgroups of decreasing importance. The use of 
cards for listing of subjects facilitates arranging them 
within the organizational plan and determining their 
most suitable locations. 

The author should at this stage of the procedure 
make every effort to establish the one pattern of or- 
ganization that will achieve the objectives of the re- 
port most effectively, for it is rare that any two plans 
of presentation will be equally effective. Once this 
plan is known, it should be established as the report 
outline, including every major and minor topic head- 
ing, and the writing of the report should proceed in 
strict conformity to this outline. 

Perhaps some engineers will feel that the time de- 
voted to planning the report under the procedure 
suggested could be better spent in getting to work on 
the actual writing. Experience will show, however, 
that the time-cost involved in developing a sound 
plan of organization is a prudent expenditure, for if 
unsatisfactory arrangement of material can be dis- 
covered and rectified before the report is written, 
much of the time, labor, and expense usually required 
for revisions can be saved. The final report will be a 
better product and will better serve the client for 
whom it was written. a & 
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Zirconium — Metal With a Future 


FRANK CHARITY 


CONSULTING ENGINEERS, especially in view 


Me of their increasingly active role in 
the engineering design of private 
atomic power plants, may find occa- 
sions when it is advantageous to have some grasp 
of the characteristics and applications of zirconium. 
This structural metal has the distinction of being 
the only commercially-available material with high 
mechanical strength and enough inertness to be 
used in the construction of many basic components 
of nuclear reactors. It combines two outstanding 
characteristics — low neutron absorption and high 
corrosion resistance. 
Zirconium is the ninth metal in abundance in the 
earth’s crust, being present in greater quantities 
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than nickel, copper, zinc, tin, lead, or mercury. It is 
derived from two sources—principally zircon, 
found in beach sands throughout the world; and to 
a limited extent baddeleyite, found only in Brazil. 
Zircon or zirconium silicate (ZrSiO,) is fairly 
plentiful in river beds and sea sands in many parts 
of the United States, but most of it comes from Flor- 
ida beaches where it is available in vast quantities. 

When commercial zirconium first was produced 
30 years ago, it had the great disadvantage of cost- 
ing $1800 a pound. By 1938, the price of the metal 
had dropped to a little less than $1000 a pound, and 
today commercial zirconium prices range upward 
from about $7.50 a pound. Forms now available in- 
clude plate, strip, forgings, wire, and tubing. 
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PHYSICAL PROPERTIES OF ZIRCONIUM* 


Density —Ib/cu in., hot rolled ............... cece cee eee ee eee 
Danstiy—— (feu th, GOld OOS ooo ona cc ok ccs caienecses eases 
Approximate melting point — degrees F ................002000ee 
Thermal conductivity — Btu/hr/sq ft/ft/deg F at 250 F ......... cececeecececececceece 
Specific heat — Btu/Ib/deg F at JO F ............. 2202 eee ee eee 
Coefficient of thermal expansion/deg F — (70-390 F) ........... 
Electrical resistivity — micrchm-cms at 70 F ................--+55 
Electrical conductivity — percent of |.A.C.S. at 70 F ............. 
Temperature coefficient of resistivity/deg F— (32-212 F) ...... 

Modulus of elasticity— annealed ...............-. cece ee eeeee 


*Commercial zirconium containing about 1.5 to 2.5% hafnium, 0.05 to 0.12% oxygen, 0.08 to 0.14% nitrogen, 0.06 to 0.30% carbon, 
0.10 to 1.20% iron, 0.015 to 0.08% chromium, 0.002 to 0.02% nickel, and 0.01 to 0.03% silicon. 
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In its commercially processed form, zirconium is 
not chemically pure. It is an alloy containing about 
2%-percent hafnium by weight. This has no appre- 
ciable effect for most services, since these metals 
have similar physical and chemical properties. 

For nuclear applications, however, this universal 
association of hafnium and zirconium introduces 
complications since these two metals have diametri- 
cally opposite neutron absorption characteristics. 
Hafnium readily absorbs neutrons; it can be used 
in neutron absorbing control rods in atomic piles. 
Zirconium readily passes neutrons. Thus, both 
chemically pure hafnium and chemically pure zir- 
conium are important to the atomic energy pro- 
gram, but effective separation is imperative. 


Production Techniques 


After separation, two methods currently are used 
to produce high purity zirconium; the iodide process 
(hot wire method) and the Kroll process. The iodide 

‘method requires metallic zirconium made by other 
processes, making the end-product costs prohibitive- 
ly high for most commercial purposes. A modified 
version of the Kroll process currently is the pre- 
dominant production technique. Briefly, this in- 
volves the reduction of previously purified, hafnium- 
free, zirconium tetrachloride with molten magnesi- 
um metal. Sponge, thus produced, is melted under 
a vacuum or a controlled atmosphere for use as 
massive zirconium. 

Commercial zirconium is produced in the same 
manner from hafnium-bearing zirconium tetrachlo- 
ride. Some of the more important properties of com- 
mercial zirconium are shown in the tables. The 
density of the metal is intermediate between that 
of titanium and iron, or about 40 percent that of 
tantalum. This is important because zirconium is 
competing with tantalum for corrosion-resisting ap- 
plications, where low density is often advantageous. 

Its electrical resistivity and thermal expansion 
characteristics are analogous to the same proper- 

ties in 410 stainless steel. The melting point is about 
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200 F above that of titanium and about 2000 F be- 
low that of tantalum, though this is of little signifi- 
cance because none of these materials can be used 
in open air at operating temperatures exceeding 
1000 F for any considerable length of time. 
Annealed zirconium has about the same tensile 
strength as 18:8 stainless*steel plus comparatively 
high yield strength, but is harder and less ductile. 
Increases in strength due to cold rolling also are 
not as marked with zirconium as they are with 
austenitic stainless steels. As indicated on the 
graph, the yield strength only increases from 60,000 
to 102,000 psi with 50 percent cold reduction while 


ZIRCONIUM SPONGE IS BROKEN AND CUT, AND THEN 
IT IS CRUSHED PRIOR TO THE MELTING OPERATION. 







ELEVATED TEMPERATURE PROPERTIES 
ZIRCONIUM STRIP 


Rockwell Temperature Tensile Strength Elongation 
Hardness degrees F psi % in 2 in, 


C15 Room 87,000 16 
200 82,000 13 
400 67,000 va 

C 26 Room 112,000 9 
200 102,000 8.5 
400 79,000 9.5 


EFFECT OF OXYGEN AND NITROGEN 
ON STRENGTH OF ZIRCONIUM 


Yield Strength Tensile Strength 


Percent Oxygen 
0.2% offset, psi psi 


and Nitrogen 


0.18 18,000 47,000 
0.25 71,000 80,000 


18:8 stainless steel increases from about 40,000 to 
180,000 psi. However, zirconium loses ductility with 
comparative speed when cold worked, and it must 
be annealed with relative frequency. 

Zirconium’s strength decreases quite rapidly at 
rising temperatures. For example, its room tem- 
perature tensile strength is reduced 50 percent when 


ZIRCONIUM CAN BE WELDED SATISFACTORILY WITH 
BOTH RESISTANCE (ABOVE) AND HELIARC FACILITIES. 


58 


the metal is heated to 600 F. Elongation doubles, 
and there is an increase of approximately 15 per- 
cent in reduction of area at the same temperature. 


Fabrication 


Although zirconium has a crystalline structure 
similar to that of magnesium, it can be fabricated 
at room temperature more easily than magnesium. 
With proper intermediate anneals, zirconium has 
been cold drawn into cups of considerable depth. 
Also, it has been spun cold, but in producing diff- 
cult shapes with bending operations, the best results 
have been obtained by preheating to temperatures 
of 400 to 600 F. 

Because of its affinity for oxygen, nitrogen, hy- 
drogen, and carbon at temperatures above 1000 F, 
zirconium is not an easy material to weld or cast. 
However, it has been processed satisfactorily with 
both resistance and heliarec welding facilities. Zir- 
conium also has been cast with controlled atmos- 
phere equipment the same as titanium. 

From the industrial viewpoint, zirconium is per- 
haps most interesting because of its corrosion resist- 
ance. It is essentially as resistant as tantalum to most 
acids, and is superior to tantalum in alkali resist- 
ance. Zirconium has outstanding resistance to hy- 
drochloric acid at temperatures through the boiling 
point; withstands sulfuric acid concentrations up to 
80 percent; and is virtually impervious to all con- 


IF INTERMEDIATE ANNEALS ARE USED, ZIRCONIUM 
CAN BE COLD DRAWN INTO REASONABLY DEEP CUPS 
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centrations of nitric and most organic acids. It also 
has excellent resistance to cold and hot sodium and 
potassium hydroxides at concentrations up to the 
molten salts; is not attacked by inorganic chloride 
solutions (except ferric and cupric chlorides, which 
embrittle the metal); and is almost as inert as tan- 
talum in the presence of some halogens. 

In the atomic energy field, zirconium’s other out- 
standing characteristic — low neutron absorption — 
is of prime importance. Most of the current zirco- 
nium metal production is used in nuclear power 
applications. If some of the predictions that have 
been made in behalf of atomic energy are accurate, 
someday all zirconium metal production may be re- 
served for nuclear reactor components. 


Applications 


Meanwhile, the metal and its compounds already 
have a number of non-nuclear applications, particu- 
larly in the chemical and metallurgical fields. 

{ Zirconium is used extensively in the fabrication of 
pins, screws, and plates of the types used by sur- 
geons in repairing human injuries because it is inert 
in the presence of body fluids, bone, and muscle. 
{ Zirconium powder is excellent as a “getter” of 
oxygen in electronic tubes and as a primer for flash- 
light powders since it oxidizes readily at elevated 
temperatures. 

{ Zirconium spinnerets are utilized in Europe for 











THIS PILOT PLANT ARC FURNACE AT CARBORUNDUM 
METALS PRODUCES INGOTS FROM ZIRCONIUM SPONGE. 
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spinning rayon because they resist both acid and 
alkaline processing solutions. 
{ Shaft sleeves, steam jets, and adapters for hydro- 
chloric acid service are being made from zirconium. 
Applications of various types should become es- 
pecially numerous in the immediate future in the 
chemical industries, regardless of whether the price 
of the metal is appreciably reduced. Zirconium com- 
ponents can save considerable money in many cir- 
cumstances simply by being relatively long-lived. 
Tests recently conducted by the U.S. Bureau of 
Mines showed that aspirators built of zirconium 
components would remain usable for over two years 
in an atmosphere containing hydrochloric acid 
fumes. Brass components of the same types usually 
have to be replaced in less than a month. For this 
application, zirconium could be a better material 
than brass even if it cost 25 times asmuchh “@ 
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CHART SHOWS SOME OF THE MECHANICAL PROPERTIES 
OF COMMERCIAL ZIRCONIUM (COLD ROLLED STOCK). 
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Goodyear saves 
$3,000 a day 
burning coal 
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the modern way 


Six years ago, Goodyear Tire and Rubber Co. 
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Consult an engineering firm 


Designing and building hundreds of heating and power in- 
stallations a year, qualified engineering firms can bring you 
the latest knowledge of fuel costs and equipment. If you are 
planning the construction of new heating or power facilities 
—or the remodeling of an existing installation—one of these 
concerns will work closely with your own engineering de- 
partment to effect substantial savings not only in efficiency 
but in fuel economy over the years. 


facts you should know about coal 


Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar * Automatic coal and ash 
handling systems result in a virtually labor-free plant ¢ Coal 
is the safest fuel to store and use * No dust or smoke prob- 
lems when coal is burned with modern equipment ¢ In most 
industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Between vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and it's price remaining stable. 


decided to modernize its power service. 
Among other considerations, 70% of the 
firm’s steam-generating equipment was over 30 
years old. Asa result, operating efficiency was 
only 65%. Power needs at Goodyear’s Akron 
plants ran so much greater than capacity that 
additional power had to be purchased. Good- 
year engineers and engineering consultants, 
Sargent & Lundy, were called in to study the 
problem and recommend a solution. 

Now two 220,000 Ib.-per-hr. boilers have 
replaced six 50,000 Ib.-per-hr. units. Coal and 
ash handling are automatic. Controls are fully 
automatic. And not only have these and other 
changes resulted in dependable power service, 
but steam generating efficiency is now 82%— 
saving Goodyear $3,000 a day. For further 
information or additional case histories show- 
ing how other plants have saved money burn- 
ing coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 








Fee Schedules for Swiss Consultants 


FRITZ HIRSCHFELD, European Editor 


THE SWISS, in their systematic and orderly tradi- 


. tion, have carefully established and 
defined the fees that the members of 

< the Association of Consulting Engi- 
neers are permitted to charge their clients. This 
schedule of fees applies primarily to consulting work 
on construction projects. It includes five general 
classifications to take into consideration the varying 
amount of experience, technical know-how, and re- 


sponsibility necessary to properly handle different 
types of engineering assignments. 





Construction Project Classifications 


Each of the five classifications defines in broad 
terms the types of engineering assignments that fall 
within its particular category. 

Class I includes projects such as: simple roads and 
highways in flat open country involving no special 
7 complicated design features; standard type build- 
ings; and the commonly used water supply and sew- 
age disposal systems as found in the more rural areas. 
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Class II covers projects calling for more special- 
ized knowledge and experience in the construction 
of roads, bridges, and railways in rolling country 
and urban areas. Warehouses, industrial plants, 
building foundations, and water supply and disposal 
systems for urban areas also fall under this category. 

Class III embraces projects such as: tunnels and 
railways in mountainous country; complex industri- 
al buildings, bridges, and aqueducts featuring diffi- 
cult engineering problems; port and dock construc- 
tion; and simple dams and hydroelectric stations. 

Class IV involves consultants engaged in construc- 
tion projects such as: thermal power plants and un- 
derground factories; high voltage power transmission 
lines; and large dams and hydro stations. It includes 
specialized techniques as might be called for in the 
construction of caissons for underwater foundations. 

Class V is the top category, and it is reserved for 
the most highly specialized and difficult engineering 
problems. Here too, in many instances, the engineer 
also must assume the responsibility for the expendi- 
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Total Construction Cost 


in Swiss Frances Class ! Class Il 
30,000 12.57 14.27 
40,000 11.53 13.23 
50,000 10.80 12.50 
60,000 10.24 11.94 
70,000 9.79 11.49 
80,000 9.42 11.12 
90,000 9.11 10.81 
100,000 8.84 10.54 
150,000 7.89 9.59 
200,000 7.29 8.99 
300,000 6.53 8.23 
400,000 6.05 7.75 
500,000 5.71 7.41 
600,000 5.45 7.15 
700,000 5.24 6.94 
800,000 5.07 6.77 
900,000 4.93 6.63 

1,000,000 4.80 6.50 
2,000,000 4.08 5.78 
3,000,000 3.73 5.43 
4,000,000 3.51 5.21 
5,000,000 3.35 5.05 
6,000,000 3.23 4.93 
8,000,000 3.05 4.75 
10,000,000 2.93 4.63 
15,000,000 2.72 4.42 
20,000,000 2.59 4.29 


Note: Approximately 4.25 Swiss Francs — $1.00 (U.S.) 


ture of large sums of money as well as considerations 
that may involve public safety. Subways; founda- 
tions for heavy machinery like large turbines; com- 
plicated hydroelectric installations; and large water 
purification or waste treatment plants come under 
this classification for complicated projects. 


Primary Fee Schedule 


When a consulting firm is responsible for the over- 
all engineering on any project in these classifications, 
the fee is a fixed percentage of the total construc- 
tion cost. This percentage varies with the size of the 


TABLE |— SWISS FEE SCHEDULES 


The Fee as a Percent (P) of the Construction Cost 


Class Ill Class IV Class V 
15.97 17.67 19.37 
14.93 16.63 18.33 
14.20 15.90 17.60 
13.64 15.34 17.04 
13.19 14.89 16.59 
12.82 14.52 16.22 
12.51 14.21 15.91 
12.24 13.94 15.64 

11.29 12.99 14.69 
10.69 12.39 14.09 
9.93 11.63 13.33 
9.45 11.15 12.85 
9.11 10.81 12.51 
8.85 10.55 12.25 
8.64 10.34 12.04 
8.47 10.17 11.87 
8.33 10.03 11.73 
8.20 9.90 11.60 
7.48 9.18 10.88 
7.13 8.83 10.53 
6.91 8.61 10.31 
6.75 8.45 10.15 
6.63 8.33 10.03 
6.45 8.15 9.85 
6.33 8.03 9.73 
6.12 7.82 9.52 
5.99 7.69 9.39 


project and the type of work as shown in Table 1, 
which was calculated from the following formula: 
P=C + (35 ~ 3/B), where: 

P = the fee as a percentage of the construction cost 

C =a constant for Class I work = 1.3 

C =a constant for Class II work = 3.0 

C =a constant for Class III work = 4.7 

C =a constant for Class IV work = 6.4 

C =a constant for Class V work = 8.1 

B = construction cost in thousands of Swiss Francs 
For any given size project, factor 35 + */B is ob- 

viously constant. For example, on a 500,000 franc job: 


































TABLE 2— PERCENT BREAKDOWN OF THE TOTAL FEE FOR SERVICE PERFORMED 
Construction Costs in Swiss Francs Up to 100,000 100,000 to 1,000,000 Over 1,000,000 
Preliminary Plans and Estimates 6 5 4 
Static/Hydraulic Calculations 17 17 17 
Detailed Drawings and Specifications 24 23 22 
Preparing Construction Contracts and Checking Bids 3 3 3 
Over-all Construction Supervision 12 13 14 
Field Inspection and Supervision 31 32 33 
Final Review and Work Completion 7 7 7 
100% 100% 100% 
Note: Approximately 4.25 Swiss Francs = $1.00 (U.S.) 
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Number of Identical Projects | 2 3 4 5 
Corresponding V-Factor — 75 .65 58 





TABLE 3 — FEE SCHEDULE ADJUSTMENT FACTORS FOR A NUMBER OF IDENTICAL CONSTRUCTION PROJECTS 


54 «COSI 


7 8 9 10 i 12 13 4 15 or More 
48 47 446 45 44 «35.43 42 41 ~~ ~««40 








B = 500; ?/B = 7.937; and 35 ~ 7.937 = 4.41. How- 
ever, as can be seen by the increasing values of the 
five classification (C) constants, the total percent- 
ages (P) that determine the fees are graduated in 


a straight-line relationship to give an increased com- . 


pensation for the more advanced and complicated 
types of engineering assignments. 


Partial Participation 


Frequently a consultant will be called upon to do 
only a limited part of the engineering for an entire 
project. Under these circumstances, he is entitled to 
charge a percentage of the total fee (corresponding 
to the cost of the over-all construction as determined 
from Table 1) that is commensurate with the extent 
of his own participation. This percentage is defined 
in Table 2. It should be added that there is enough 
flexibility in these fee determinations, covered in 
detail both by written regulations and by precedents, 
to allow the Swiss consultant to take into account the 
many variations that are bound to come up with dif- 
ferent jobs, while still conforming to the fee pattern 
established by the Association. 


Multiple Construction Projects 


Table 3 is used when the consulting engineer is 
responsible for two or more identical projects; for 
example, a series of identical warehouses. His fee 
then would be his normal percent of the over-all con- 
struction cost (from Table 1) multiplied by the V- 
factor (Table 3). The V-factor decreases as the num- 
ber of duplications increases. 


Personnel and Overhead Fees 


As another method of determining his fee, the con- 
sulting engineer may base his charges on the amount 
of time that he is involved on a project. If the con- 
sultant is called in for an opinion, specialized advice, 
expert testimony, or other forms of consulting ser- 
vice that obviously do not fall into the previous fee 
schedules, he can base his fee on the personnel and 
overhead charges as shown in Table 4. In other 
words, he would tabulate the number of hours con- 
tributed to the project by each personnel group and 
multiply these hours by the corresponding daily 
charges as shown in Table 4. This sum then would 
be the fee chargeable to the client. 

The fee schedules, along with all the necessary 
definitions and determinations for their proper ap- 
plication, are published in booklet form. They are 
available to all interested parties and potential 
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clients. Taking into account the fact that the person- 
nel charges in Table 4 have been increased by 100 
percent to cover overhead, the approximate earnings 
of a Swiss consulting engineer and the pay of his 
employees become common knowledge. The sched- 
ules are revised and brought up to date periodically, 
the last revision having been made in October, 1951. 
Suggested changes must be approved by the dele- 
gates of the Swiss Association of Architects and En- 
gineers (Schweizerischer Ingenieur-Und Archi- 
tekten-Verein) before becoming effective. 


Results 


By setting up and enforcing a fee schedule (as is 
also the general practice in most of the consulting 
engineering Associations in the other European 
countries), the Swiss have practically eliminated 
one of the biggest professional ethical headaches— 
fee-cutting. Since the fee would be the same among 
different consultants for any given project, the client 
can make his choice of a consulting engineer solely 
on the basis of the man’s qualifications, reputation, 
or other personal factors. 

But one serious problem still remains—what to do 
about the consulting engineer who operates outside 
of the Association and is not bound by the fee sched- 
ule. The members readily admit that there’s very 
little they can do about this situation. However, the 
Association does feel that in due time the industrial 
clients who support this fringe consultant will real- 
ize that there is no substitute for reliable experience 
and background and will further recognize that the 
lower fee of the marginal operator can only mean a 
lower standard or quality of work. ao 


TABLE 4— PERSONNEL AND OVERHEAD CHARGES 
FOR EIGHT HOUR DAY IN SWISS FRANCS 


Personnel Categories Charges 
Consulting Engineer (Owner or Partner) 160 
Chief or Managing Engineer 135 
Engineer Squad Leader/Designer 110 
Assistant Engineer/Designer 90 
Draftsman and Specifications Writer 70 
Other Technical Office Help 60 


For work outside home office area charges increase 30%. 
For work outside country charges increase 40%. 

For work overseas charges increose 50%. 

Note: Approximately 4.25 Swiss Francs = $1.00 (U.S.) 





These three pe Freon coolers, located in the basement, protrude 
through brick wall to save space. 








Fifth floor installation shown here conditions upper floors. Third 
floor chillers serve cooling tunnels. 


for perfect candy kitchen weather 


LOFT’S USES p-k COOLERS 


Schwerin Air Conditioning Corp. specified Chrysler Airtemp Units 


with pk chillers to keep Loft’s 8-story Long Island candy kitchen at 


just the right temperature and humidity for candy perfection. 


You’ve seen soft, sticky, unappetizing 
candy you wouldn’t want to eat. But you 
won't see it at Loft’s. This big Eastern 
candy manufacturer has an unusual abil- 
ity for maintaining the highest standards 
of quality ‘buy-appeal’. And one impor- 
tant reason is its thorough-going air con- 
ditioning system employing Chrysler 
Airtemp units and six p-k dry expansion 
Freon coolers, engineered and installed 
by Schwerin Air Conditioning Corp., 
New York. 


At Loft’s both humidity and tempera- 
ture must be rigidly controlled, for when 
humidity gets out of hand, candy is un- 
saleable. 


So the reheating principle is used to 
cool the air, and “wring” it to the proper 
humidity. “Two-circuit” type p-k Freon 
coolers which chill a glycol solution are 
located in the basement and the third 
and fifth floors, to serve nearby areas. 
Air from conditioned areas passes around 


coils chilled by the glycol solution and 
air temperature is reduced some 25°F. 
to 43°F. A water spray cleans the air, and 
increases its humidity to 97%. Then the 
air is circulated around heating coils 
where its temperature is raised to 60°F. 
and humidity reduced to 51%—just the 
right “weather” for perfect candy-making. 


The six p-lk Freon coolers are auto- 
matically controlled; operation is simple. 
Because the coolers are enclosed, the 
Loft system is a clean system. Compact 
p-kc Freon coolers require minimum floor 
space, minimum insulation. 

If you, like Loft’s, have a tough “in- 
door weather” problem, p-k heat ex- 
change specialists would be glad to assist. 
More than likely they’ll have answers to 
your particular questions. Write today 
for illustrated literature and engineering 
suggestions. 

The Patterson-Kelley Co., Inc., 1800 
Burson Street, East Stroudsburg, .Pa. 





PATTERSON -KELLEY 


Offices: 101 Park Avenue, New York 17 * Railway Exchange Building, Chicago 4 * 1700 Walnut Street, Philadelphia 3 * 94-A Huntington Avenue, Boston 16 © and other principa! cities 

















CONSULTING ENGINEER 





pa one a Ge at a? 


= ob ofe ae Of CUP lobe 











SANDBLASTING IS ONE METHOD OF SURFACE PREPARATION. NOTE DIFFERENCE IN CLEANED AND UNCLEANED AREAS. 


Preparing Specifications For 


The Painting of Steel Structures 


Joseph Bigos attended the Uni- 
versity of Pittsburgh, receiving a 
B.S. degree in Chemical Engineer- 
ing in 1939, an M.S. degree in 1940, 
and, following an extended period 
of military service, a Ph.D. degree in 1948. While with the 
Transportation Corps of the U. S. Army, where he rose to 
the rank of Major, he had considerable experience in ship 
repair and marine work, including drydocking, cleaning, 
and painting of ships and floating equipment. From 1946 
to 1951, he taught at the University of Pittsburgh, becom- 





FEW CONSULTING ENGINEERS or architects are 

well enough versed in paint tech- 
nology to qualify them as specialists. 

All of them, however, readily can 
learn enough about corrosion of steel and protection 
by paint to properly specify the protective painting 
of new structures. This is now particularly easy as 
a result of work done by the Steel Structures Paint- 
ing Council — an organization supported by many 
technical associations and devoted to studying the 
best methods of painting steel structures. 
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JOSEPH BIGOS 


Senior Fellow, Mellon Institute 
Director of Research, Steel Structures Painting Council 


ing an Assistant Professor for the last two years of his 
tenure. During this period he also worked on the design 
and construction of pilot plant equipment for the chemical 
engineering laboratory and as a consulting chemical engi- 
neer. Since 1951 he has been Senior Fellow of Mellon 
Institute and Director of Research of Steel Structures Paint- 
ing Council. He is a member of Sigma XI, Sigma Tau, and 
Phi Lambda Upsilon; a registered professional engineer 
in Pennsylvania; and a member of the American Institute 
of Chemical Engineers, American Chemical Society, and 
the National Association of Corrosion Engineers. 


Two recent publications* provide the necessary 
background and detailed recommendations to equip 
consultants and architects with the tools for cor- 
rectly specifying painting of new steel. The first 
volume is an encyclopedia of authoritative informa- 
tion on all phases of cleaning and painting, including 





*Bigos, J., Steel Structures Painting Manual, Volume 1 — Good 
Painting Practice, published 1954, Volume 2— Systems and 
Specifications, published 1955, Steel Structures Painting Coun- 
cil, 4400 Fifth Avenue, Pittsburgh 13, Pennsylvania. 
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materials to use, techniques, and other pertinent 
data. The second volume is a specific guide and in- 
dex of recommended painting systems for a great 
number of steel structures in many different ex- 
posures, including specifications covering all phases 
of cleaning and painting. 


Guard Against Corrosion 


Corrosion — the destruction of metal by chemical 
or electrochemical reaction with its environment — 
greatly influences painting specifications. Two gen- 
eral types of corrosion occur: direct chemical oxi- 
dation and electrochemical corrosion. In direct oxi- 
dation, corrosion occurs by chemical reaction of 
metal with gas, such as the initial reaction of iron 
with oxygen to form iron oxides. At normal tem- 
peratures, the film of iron oxide is protective and 


corrosion ceases. At high temperatures, direct oxida- 
tion continues at a high rate. 

In contrast to direct oxidation in which the re- 
actions occur through direct interchange of elec- 
trons, electrochemical corrosion occurs m the pres- 
ence of water. Electrons given up by the corroding 
iron then flow through a metallic or conducting path 
to another area where the electrons combine with 
other ions and form corrosion products. An electric 
current is generated in the process. As a result, cor- 
rosion occurs at anodic areas and protection is af- 
forded at cathodic areas. Electrochemical corrosion 
may be quite drastic even at normal temperatures. 
Rusting of steel is electrochemical corrosion, and 
it continues as long as oxygen and water are both 
available. Note that both must be available. 

Bright, clean steel may be exposed to dry at- 





SPECIFICATIONS FOR CLEANING AND PAINTING STEEL STRUCTURES 


Specification Subject Contents 
Surface Preparation Specifications 
SSPC-SP 1-52T Solvent Cleaning Covers solvent wiping, immersion, end spraying; vapor degreasing; 
alkaline, emulsion, and steam cleaning; paint stripping. Removes 
oil, grease, dirt and soil, salts, and residues of contaminants. Rust 
and mill scale not removed. 
SSPC-SP 2-52T Hand Cleaning Covers hand chipping, scraping, sanding, and wirebrushing. Removes 


loose rust, loose mill scale, and loose paint to degree specified. 
Covers power tool chipping, descaling, sanding, wirebrushing, and 
grinding. Removes loose rust, loose mill scale, and loose paint to 
degree specified. 


SSPC-SP 3-52T 


Power Tool Cleaning 


SSPC-SP 4-52T Flame Cleaning of New Steel Covers flame dehydrating and cleaning followed by wirebrushing. 
Removes rust, loose mill scale, and some tight mill scale. 

SSPC-SP 5-52T Blast Cleaning to "White" Metal Covers nozzle (dry, wet, or vapor) or centrifugal blast cleaning 
using sand, synthetic abrasives, crushed iron or steel grit and shot. 
Completely removes all rust, mill scale, paint, and foreign matter. 

SSPC-SP 6-52T Commercial Blast Cleaning Covers above blast cleaning but removes rust and mill scale only 


to degree specified. Slight residues of tight rust and mill scale 
remaining are generally tolerable. 

Covers above blast cleaning but removes considerably less rust and 
mill scale. Considerable residues of tight rust and mill scale are 
generally tolerable for less severe exposures particularly with good 
wetting primers. 

Covers sulfuric, hydrochloric, and phosphoric acid pickling; duplex 
pickling and electrolytic pickling. Completely removes rust and 
mill scale; some operations passivate the surface. 

Covers exposure to weather to remove mill scale by rusting. Leaves 
considerable rust and residue of mill scale. Must be followed by 
other cleaning methods. Commercial blast cleaning recommended. 


SSPC-SP 7-52T Brush-Off Blast Cleaning 


SSPC-SP 8-52T Pickling 


SSPC-SP 9-52T Weathering 


Pretreatment Specifications 


Covers application of wetting oils to surfaces, from which all rust 
and mill scale have not been removed, to improve adhesion and 
bond of paint. 

Covers application of phosphoric acid treatments to passivate stee! 
surfaces which have been thoroughly cleaned. 

Covers application of wash primer to thoroughly cleaned steel; 
improves adhesion and bond of paint; reduces underfilm corrosion. 
Covers hot conversion by zinc or iron phosphate solutions to form 
crystalline surface for improvement of paint bonding and reducing 
of underfilm corrosion. 


SSPC-PT 1-53T Wetting Oil Treatment 


SSPC-PT 2-53T Cold Phosphate Surface Treatment 


SSPC-PT 3-53T Basic Zinc Chromate Vinyl Butyral Washcoat 


SSPC-PT 4-53T Hot Phosphate Surface Conversion 


Paint Application Specifications 
SSPC-PA 1-53T Completely covers all phases of paint storage, mixing, thinning, 
application by brush or spray in shop or field, permissible temperc- 
tures and humidities, drying, and protection of painted steel. 


Shop, Field, and Maintenance Painting 
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mospheres for extremely long periods of time with 
little or no evidence of rusting; no protective coating 
is necessary to retard corrosion. However, when the 
relative humidity of the air reaches about 70 per- 
cent at ordinary temperatures rusting begins. This 
is referred to as the critical humidity. Above 70- 
percent relative humidity, rusting can be severe; 
below 70 percent it is inconsequential. 


Consider the Service Exposure 


Service exposure must be taken into account 
when specifying paint protection for steel. Painting 
for the sake of protection alone normally cannot be 
justified for structural steel exposed to dry cr arid 
atmospheres. It also is quite often difficult to justify 
the cost of painting building interiors only on the 
basis of required protection. Similarly, for building 
frames that will be enclosed in masonry or encased 
in concrete, painting is unnecessary as long as water 
is excluded. This is not an unreasonable expecta- 
tion of present building construction. 

Exposed steel in the interior of a building with 
an atmosphere below 70-percent relative humidity 
does not rust. Slight corrosion may occur, but it 
cannot be considered structurally detrimental. 
Painting often is done for the sake of good appear- 
ance rather than for protection alone. As the hu- 
midity increases the need for protection increases. 
At very high humidity, particularly in the presence 
of corrosion accelerating agents such as sulfur diox- 
ide or salt, the need for protection may demand good, 
and usually expensive, painting. Each project re- 
quires individual evaluation, and the painting pro- 
gram should take cognizance of both the service 
conditions and the desired results. 


Prepare Complete Specifications 


The most important factors to cover in specifica- 
tions to assure good service from paint systems are: 
{ Proper design to minimize corrosion and paint 
failure and to facilitate repainting. 

{ Preparation of the surface to a degree consistent 
with the intended service exposure and require- 
ments of the priming paint to be used. 

{ Correct application of paint in a manner to insure 
maximum paint life but yet one commensurate with 
practical difficulties. 

{ Selection and use of paints that are formulated 
properly and can perform the required service. 

Careful attention to detail can do much to reduce 
the potential of corrosion and paint failure. Proper 
designs should eliminate surfaces that collect and 
hold water, and should minimize cracks, crevices, 
and sharp projections such as corners, angles, and 
rivet heads. They should provide accessibility for 
repainting — particularly sufficient space for good 
Inspection, cleaning, and application. Bad features, 
such as angles back-to-back but separated by spacers 
should be avoided. For example, T bars can be sub- 


OCTOBER 1955 


stituted advantageously. Every structural designer 
should know in advance how each surface can be 
repainted — preferably easily and at low cost. 

Hot rolled structural steel has a layer of blue mill 
scale, which is a mixture of iron oxides. This mill 
scale, when intact, provides a good base for painting 
if the steel will not be immersed in strong electro- 
lytes, such as salt water. Upon handling, fabricating, 
and exposure to the weather, mill scale becomes 
cracked and broken and, in the weathering process, 
becomes undercut by rust so that the scale lifts 
from the surface. As a result it is a poor surface to 
paint over, since the mill scale often is partially un- 
dercut by rust and will sometimes lift after painting. 
The procedure of weathering to remove mill scale 
is not recommended unless it is followed by blast 
cleaning to remove the rust. 


Beware of Rust 


Rust probably is the worst surface to paint over. 
No known method of painting has been successful 
when rust is the substrate. Removal of rust is man- 
datory, even though comparatively ineffective meth- 
ods such as chipping and hand wire brushing are 
used. Weathering to remove mill scale is sometimes 
desirable when the steel is to be later exposed in a 
strong electrolyte where devastating corrosion could 
occur at breaks in the mill scale, i.e., ship bottoms— 
but blast cleaning or pickling are not feasible. 

For normal atmospheric exposures, conscientious 
hand or power tool cleaning to remove loose mill 
scale and rust as well as oil, grease, and soil is 
adequate as the surface preparation, provided 
primers of sufficient wetting ability are used. It is 
not necessarily the most economical method when 
figured on the basis of cost per square foot per year, 
but it results in a lower initial painting cost. When 
the structure becomes stabilized so that no mill 
seale lifting occurs, the life of the protection be- 
comes a function of the durability of the paints. 
Repainting may be governed by other considera- 
tions such as appearance. 

Nine Paint System Specifications of the Steel 
Structures Painting Council, each developed for a 
separate exposure classification, cover the painting 
of most steel structures. Each paint system is com- 
plete; the specification stipulates the surface prep- 
aration, pretreatment, paint application, primers, 
and intermediate and finish paints by reference to 
separate specifications for each item. Detailed re- 
quirements such as dry paint film thickness, drying 
time, color contrast between coats, and other neces- 
sary information are included. If the paint system 
number only is specified, a “standard” system is sup- 
plied. If particular primers, finish coats, or surface 
preparations are desired, the consultant may specify 
any of numerous “alternates” to cover almost every 
possible situation. The following table lists the data 


included in each SSPC specification. —_p> 


67 




















“pesepunosue e1D Osjp espeiB puD j1o 40 einsodxe [O2wWeYyd Pius SeseymM JO ‘SpUQWIUOIIAUS 4om AJOA OY UL AjIDIND14IDd ‘ssDjI> S14; 405 PesM eq ADW OSID IGS-E Sd-DdSS *91ON 


"249 'sI]OM ‘wildy ‘AsoulyoDW ‘juewdinbe so} seysiuly ssejeiysn; 40 ‘ssojbiwes ‘Asso 
pesojo> 4yBigq epnjou: Aey] “peysiy eum sjuiod ysiuy pun eppipewsezu! pAyy “|| 
edAy 'GI$9-d-LL YODOYIDedS josepey s1 (Buiziunajob mau 404 4ue|je2xe) eyouse4/0 
Jowid ysnp suiz Ww *(pAy)D - ssepuojxe - eyoWosYyD SUIZ- poe] pes) D1 OZ-WW-ZS 
UO!PDIZSIUIWPYY OWUIELIDW JO GHG/I-d-TIWN YoIHDoyIoeds Aupyiy!y !(pAyjo - epixoip 
WMUD}} - OFOWOIYD DUIZ) ZOZ-WW-ZG UO!pO4jsiUIpY OWIHIDW JO GE/-d-NVP UO!t 
spoyiseds App: !(pAyjo - eyowosys oulz - epixo uos MojjeA) ‘yy edAY 'ZG-d-1) 
uolD2yI9edg joepey :(pAyjp - poo; pe) {jj edAy 'pgg-g-) | UOlWDOYIDedg jpsepey 
seb suswiid puppuD{s ‘peyioeds eq Apw Osjp uoljospdeid eoDjins jo spoyyow 
SAIJOUJEJ|D ynq isueuid yo Buljjom poyiui; Of enp ‘punpuKys Ss Buljyoid so Bur 
“UDB]D 4SHjIQ jD!QIeWWOD “BuluDe|> poob Ajipjnoijuod seunbes 7 ony weysks yung 


*J904S pejp2sep 40y eyoYydsoyd joy JO 
Jowld YsomM ejD9s |j!W peyx2n19 ‘ysn4 jon 
-Pises 40j pepuowWodses juoWyDesjesd |!0 
Buipye,, “Buiyuiod eoupuejuiow uw! AjiD; 
“noiyiDd eypnbepp eq Apw j4nq '‘s4nses 
Jesood AjBuispesou; eal jim Buyunej> 
puny Jo ‘Bujupej> joo semod ‘Buiunes> 
CWP] :e]421d JO UDE/> 4sDIq ‘syjNse1 4sseq 
JO4 ,"uolssowwy jyuonbeyu; pun ‘Ayipiw 
“NH Yybipy ‘esnsodxg seyyoepA 40} swe} 
“shg 441g PAYIV,, ‘LSS-Z Sd-OdSS °5/N 


*syudid Auysnpuy-Aapay 04 
sueoDIpp seunzonsys ‘syuipd BurAsp yoinb Buiinbes joyow yyBromyy6y) 
f° SWO4! UOIjoONpoid ‘syueBseyop Jo WDe4s YIM peysom Ajjuenbe.y 
$1 4O ‘seysiuyy puny 4o ssojb yBry sesinbes yoy, Aseulyoow so yuew 
-dinbe !sjessea 404DM 4/DS JO Ysesy 4O SOinyonysuedns isdiys 40 sepisdoy 
!SNONUIZUOD 4OU S$! UOLyDSUepUC> eseYym syuD/d Bulsses0ud 40 seleu 
“UDD JO SIOLOJU! !sDeID |D¥sDOD 4emM SD Yons suciBes piuiny Ajybry 
uy sbuipjing pup ‘syuny ‘sebpiig :sejduinxg ‘410 jo1sysmpu Aaney o}4 
pesodxe :104DM 40s JO yseuy Ul pessow! Ajjuenbesju! !uoippsuepuos 
snonulju0> of pesodxe jou ynq ‘Ayipiuiny YyBiy Of JO seYypDOM O4Y OF 
pesodxe ‘yom Ajsnonuijuo2 you yng Ajjuenbey s! fous jee4s jDIN~ONAYS 


Auippwnpy y6ipy 04 pasodxg 40 4yaqq Ajsuanbesy—uojso2y)ssDj/5 


*‘Pepnjou! esd sjyujod ysiuy pud eyoipewseju; Djoueyd pup 'pAylD ‘10 epUseE4/0 
snosewnu jng ‘wnulwn|D jo O02 Yysiuy Db PpuD seUid yO sypO> Z 4O sjsisuoD We4shs 
Pappuoys ey) *(pAyjO- j10 poesuyj- poe] pes) Aj EdAL ‘1S-Z7LW-OHSVV *(PA¥IP 
=|! peesul)-epixo uoi- poe; pes pepusjxe) jj edAy ‘Dgg-g-]] UOIyDOYIDedS 
josepey :(40j;09 pes ynq ‘| edAy ‘7G-g-J] S© ews) JGg-1] +4IDg-D_gSS *(PAy> 
-|!0 peesul;-epixo uos MojjeA-eyowosy> ouiz) | edAy ‘7G-g-]] UOo!pooyIOedS 
jDuepey :(10 peesul)- poe, pes pepusjxe) [GG-~ 4UIDY-OdSS ‘Buiziunajob 404 
poob—(j10 peesul; mos-epixo ouiz-4snp ouiz) | eddy ‘qiy9-g-Jj 2040 ssounsd 
eyOUseHy ‘“(|10 Peesul] PepDUO!}>DIy-epixo uo %G7/poe; pes %G/) I1SS-€ 
M1Eg-DdSS + (PAYS 1/|19 Peesuy Z- EpyXo Uo “%GZ/poe| ped “{GL) 1GG-Z +IPd 
“OdSS ‘(s}!o Peesut; pelpoq pu mMo1- poe pes) | edAl 'Dgg-g-11 UOHO>yIDed¢ 
jOuepey :(j10 peesuy) MD41- poe; pes) JSG-| #UIPg-OdSS :Pepnjozu! ein ssounid 
Aynp Aapey pinpunys snoy ‘suoipooyioeds Oqss sed Bulupej> joo, semod 40 puny 
$1 uoypsndeid eopjyins wnuwyuiw :Gujunej> poob sesimbes | “ony weysks yuiDg 


*SJUSWUUOLIAUS SJOAGS OJOW OYE U! Of) 
quiod seBuo seaiB syuiod pAyjo oyy Yyim 
uoljouniuo> ul Z Sq Ul 40} pojo> Bu: 
“UDS|D 40}H0q O44 +] Sq JO eDD/d UI! pesn 
eq Apw ,'uolssewwy jyuenbesju; puo 
‘Ayipruinpy yBipy ‘eunsodxy seyyoes, 404 
sweyskg yuldg PAIiy,, “1SS-2 Sd-OdSS 


“Burjuiod jeeys jounyonsys yo eouDsep 
-uodeid 40016 ey} eoniquwie jim we4shs 
SIU] ,,"19945 Pesodxy seyyoop, Joy sway 
“SAg 4UIDd SP |!0,, 'LSS-1 Sd-OdSS °5/N 


*soungonsysuodns 
Wop ‘syo1uep ‘sejod ‘sApmuns euUDI2 ‘sUO}D/d ‘se)4se44 ‘suequiow 
JPangonsys ‘suemo} ‘sioleyxe yuD} ‘seBpiig :sejdwnxq ‘uolpsuepuce 
snonuizuo> JO ‘Ay;piuiny YyBiy snonuizuos ‘uolssoww! of pezoelqns sou 
tsyuDjd jO21WeYy> JO joOI44ysnpul AaDey wo. sesob 40 sowny jooiwey> 
@AISO1s02 A1@A 04 pesodxe you pun Asp Ajjows0u yng ‘seseydsowyo 
SULIDW JO "|DL4ysNpU! ‘jD4N4 UL JEYZDOM OY Of Pesodxe feoys joUNyoNsyS 


40ysDaM OY4s 04 Posodx] 4nq Asg AjjowsoN—uolsD2yISSD/5 


‘Buiyuind SAipos02ep 40} ejqo4INs 
fOU St 4SDj OY) “(YysIUIDA yjoYydsD) Dj G-A-jJ (|! Peesul) - epixo SUIZ~- epiKo UO4!) 
GiE-d-LL *(pAyjo - epowosy> ouIz-epixo wos) GgEg-d-11 SUO1WDOYIDedg josepe4 
seuD ~peyiseds eq Anw yoy} ssowlid opoUsoyVy *(@pOWouy> SuIz puDd pps] pes 
ewos Buiuipjuo> j10 peesul-ysiusoa win s04se- epixo Uod) JGG-E] 44IDg-OdSS 
yO $002 Uo $s} yuIDd yDoodoYys psDpuDys ey) “possnbes s} yoOU} |jO Ss! j10s puD 
‘espeis6 ‘y10 yo syisodep Aaney pund ‘ejpos ysn4 ‘Boys pjem ‘ysni eso ‘ejpos jjiw 
@500] GAowes Of BuluDe]> jOUJWOU Y “PpePussuU! S$! 4! YOI4M 40} @2IAIS GAISOIIOD 
“WOU GY} JO} JOX}WOUOTE S$! ‘BuIyUIDd jDIZIUI ys09 MO] S@p!AOId / “ON WeYshg yUIDYg 


“1 Sd Ul szuind ysiuy pup 
eyDIpewseju! ey; sepuN pesn eq Aow 
L Sd ¥} Ssounsd ¢ 4s14y OYY 'poyojdweu0cs 
si Buijuind ysiuy 4) “peyunispM jou si! 
Buiyuiod pup Buyune> yo eeubep seybiy 
D 'SUCI}IPUCD GAISCJIOQUOU O44 4O MBIA 
Ul ,,"J284S JO4ANgoNsyg 40} Wejyskg juIDg 
doys 400D-2UO,, “1S6-L Sd-OdSS °5/N 


ssojsoguy ‘Asg—uo}sD2yIsSsDj/D 


suiassAg 4U/Dg DdS$ #O $//040q 


suolsDpusWWO.0y 


*JU@WUOHAUS GAISOIIOD JO |DWWJOUGD OU 
‘Apipiuiny eAipDjes 9,02 Mojeq 40 se2nds plod Aup ul jeo4s ‘yulod mop 
@Y4f MOJOq S/O} AjeiD4 eunzosedwey OY} Yo!ym UF SBUIPyINg jDIsysNpU! 
‘sesnoyeinm ‘seboinB ‘:uoiypsuepuo> of pesoeiqns you sysiol soy 
pum sown. Bupjing jyBijseyyoes, :sejdwoxg *jeeys pespoue juind 
#0U Op 'pesinbes si eyes2u02 pun jeejs useemyoq Buipuog poob 4; 
“spU@WIUOIAUS jOLUysNpU! 4461) JO ‘UDGuN ‘jounNs UL SyyUOW xIS 4nogD 
Buipeesxe you spoised 10, seypyoom Oy} Woy Uo1pre4oud Aspsodwiey 
Ajuo Buisinbes 40 ‘soyouyj> piso us soyjoem eyy 04 pesodxe ‘soseyd 
“SOW4D BAISOIIODUOU YyIM SBulpjing Aup jo episu; :Bbuyoosdesy Aup 
JO @4012U09 U! pesDpoUe Jo ‘AsUOSDW U! PesOj2Ue jee4S |DINZONIYS 


Pesujdg Og Of e20j1N¢ 


SAUNLONULS 1341S JO ONILNIVd FHL ONIAMIDAdS YOI FGING 








CONSULTING ENGINEER 





Oe Ne ae Oe For ms class, particularly in the very wet environments, or where mild chemical exposure or oil and grease also are encountered 
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No cranes are required. Arc chutes pivot. Rest on fixed stop. 
Illustration shows 15 kv magnetic air circuit breaker. 





£ . 
I-T-E Switchgear in 15 kv rating. All I-T-E circuit breakers are 
horizontal drawout, interchangeable in like ratings. 








TILTING 
ARC 
CHUTES 


New I-T-E development for 
15 kv air circuit breakers 





The saving of time and effort which the 
new I-T-E tilting arc chutes make possible 
can best be appreciated by anybody who 
has ever removed the other kind. When 
inspection time comes, there’s no crane 
lifting of heavy assemblies, no danger of 
dropping and damaging valuable parts. 
The arc chutes pivot back safely out of 
the way for easy inspection of contacts 
and arc plates. Only I-T-E makes magnetic 
air circuit breakers with this convenient, 
modern feature. 

I-T-E Metal-Clad Switchgear is made 
in three basic ratings (5 kv, 7.5 kv and 
15 kv), and will interrupt through 500,000 
kva. Throughout the line, time-proved fea- 
tures add extra value. Circuit breakers are 
jig fitted to enclosures. Welded, rigid frames 
and housings can be lifted as a unit without 
losing alignment. Complete isolation of 
compartments insures safety and conti- 
nuity of service. 

Take advantage of I-T-E planning and 
engineering assistance when you order 
switchgear. It assures you protection with 
economy, plus better performance. For 
details, contact the I-T-E field office nearest 
you—look in your classified directory 
under “Electric Equipment.” Or write for 
Bulletin 7004C. I-T-E Circuit Breaker 
Company, Switchgear Division, 19th & 
Hamilton Sts., Phila. 30, Pa. 


1-T-E CIRCUIT BREAKER COMPANY Switchgear Division 
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CE’s Prepare Plans 
For New Power Plants 


Power plants of the future may be atomic powered 
but the “here and now” requirements for additional 
electric power must be met by new, conventional 
plants as evidenced by the number of cities and states 
now making plans to increase their facilities. 

Preliminary studies leading to selection of a site 
and construction of a new $1 million power plant for 
Memphis, Tenn. are being made by Burns & Roe, Inc., 
of New York City, for Memphis Light, Gas & Water 
Commission. The Commission expects to begin con- 
struction by January 1, 1956. 

Power loads and load growth will be studied and 
recommendations made on size of plant, turbines and 
generators, and available plant sites. Soil foundation 
‘and estimates of cost of construction and operation 
will be included in the report. Burns & Roe will also 
prepare contracts for construction, design the plant, 
and supervise construction. 

A three man consulting board has been retained 
by the Sacramento Municipal Utility District to re- 
view the proposed 200,000 kw Upper American River 
Hydro-Electric Project before the District author- 
izes sale of a $85 million revenue bond issue, to fi- 
nance the project. 

The preliminary reports were prepared by Frank 
E. Bonner, a San Francisco consulting engineer. 
Members of the three man reviewing board are: John 
S. Longwell, of Oakland; I. C. Steele, of San Fran- 
cisco; and Chester Marliave, of Berkeley. 

A six-point program for marketing St. Lawrence 
power, including establishment of a Vermont pow- 
er pool, has been drawn up by Leland Olds, former 
chairman of the Federal Power Commission and 
now a consultant with Energy Resources Associates. 
The plan was prepared by Olds at the request of the 
Vermont Electric, Washington Electric, and Halifax 
Electric Cooperatives. 

The plan is estimated to save Vermont consumers 
$4-% million annually. The major proposal, the pow- 
er pool, would combine the major power supply sys- 
tem concerned with intrastate power, augmented by 
additional transmission facilities, from St. Lawrence 
power into Vermont and into the grid system. These 
would include additional transmission facilities for 
New York State to Milton and down the west side 
of the state to Rutland. 
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NEWS 


Briefs of current interest to the consulting profession 
plus notes on new equipment in the field of engineering 


Houston Plans 
Technical and Scientific Center 


Plans for a Technical and Scientific Center for the 
city of Houston, Texas, have been announced by the 
Houston Engineers Club, which will sponsor the 
Center. It will provide space and professional ser- 
vices for the more than 9000 members of the city’s 
35 technical societies and engineering groups. 

A $300,000 remodeling job will convert the present 
Engineers Club building into lecture halls, confer- 
ence rooms, dining rooms, offices for affiliating as- 
sociations using the Center, and a reading and ref- 
erence room. There will also be a general corre- 
spondence and secretarial service to handle mail- 
ings, typing, arid correspondence of the associations 
using the facilities. Displays of new ideas and devel- 
opments in engineering and science will be main- 
tained, and an engineering employment service will 
be provided. 

To finance the remodeling and furnishing, the 
Houston Engineers Club has authorized a $300,000 
bond issue, more than half of which has already 
been subscribed by individual members of the Club. 


New Polyethylenes Promise Advances 
In Structural and Fabricated Parts 


The use of the new polyethylenes will bring about 
great transformations in structural and fabricated 
parts in the next two years, according to Dr. J. A. 
Neumann, president and director of research of 
American Agile Corp. That his views are shared by 
industry is evident from the number of new plants 
going into production in the near future. 

Koppers Co. expects its Kobuta, Pa. plant to be in 
operation this fall and in full production in the spring. 
Also scheduled for spring operation is the South 
Charleston, W. Va. plant of the Bakelite Co. Fall pro- 
duction is expected by Du Pont, at Orange, Texas. 

Applications of the older polyethylenes were lim- 
ited because of the low tensile strength and lack of 
rigidity and inability to withstand high temperatures. 
The newer products, with high tensile strength and 
ability to withstand high temperatures, are the re- 
sult of processes evolved by Phillips Petroleum Co. 
and Dr. Karl Ziegler of Germany’s Institute for Coal 
Research, independently and simultaneously. Both 
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gives this modern plant 





building unlimited el 
Dility built right in! 


2ctrical 








avail 





Standard -Thompson Co., Vandalia, Ohio. 
Architect: Lorenz & Williams, Dayton, Ohio. 
Contractor: Maxon Construction Co., Dayton, Ohio. 







This building can never become electrically obsolete because it 
is designed with Fenestra* Electrifloor}, the modern structural 
floor system with unlimited electrical availability built right in! 

To plant management this means that new outlets for electrical, 
telephone and intercom service can be installed by plant mainte- 
nance men amy time in any or every square foot of floor space. 
This reduces the costs of moving desks, installing new equipment 
and changing office layout. You don’t have the interruptions and 
expense of tearing up walls and floors for new wiring. 

And, you get this complete electrical flexibility a¢ less cost than 
with other types of construction, because Electrifloor is a struc- 


tural subfloor and electrical distribution system all in one. Foun- NEPCO electrical header ducts con- 


nected to Fenestra cellular steel floor 


dation and structural steel costs are reduced. Your building is panels make it possible to use all the 

completed and you’re in production faster. panel beam ge eo _— 

To utilize all the advantages of Electrifloor, your building should oulkandamedien pa tin on os “ vot 

be designed around it. Get complete details, now, before you start let! anemaes exclusive 4” asotete 

. e fr Cc e 

your plans. Write Detroit Steel Products Co., Dept. CE-10, 3443 _ installation easier and avoid crowding 
Griffin St., Detroit 11, Michigan. *Trademark wires. 

+® 


“Senestig | ELECTRIFLOOR 


Nn TODAY'S FLOOR WITH A FUTURE,..UNLIMITED 
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HERE’S THE SIMPLEST 


DIAPHRAGM PRESSURE SWITCH 
for Explosive Atmospheres 


WE BUILD IN WE DON’T USE 













EXTREME ACCURACY 


This switch is guaranteed to 
repeat within + or — 1% of 
its original setting during 

its operating life. 






processes have the added advantage of producing the 
resin without use of the very high pressures and tem- 
peratures formerly required. The Phillips’ product 
is called Marlex 50 while that being produced by the 
Ziegler method is marketed under the trade names 
selected by the licensees. American Agile differen- 
tiates between its converted resins by calling the 
older material Agilene LT (low temperature, low 
tensile) and the new product Agilene HT (high tem- 
perature and tensile). 

Tensile strength of the HT is 6000 psi compared to 
2000 psi for LT. And HT can withstand continuous 
temperatures of 250 F while LT cannot be used con- 
tinuously above 170 F and will soften at 220 F. In 
rigidity tests HT stiffness modulus has gone to 150,- 
000 psi and LT only to 30,000 psi. 

When LT was subjected to high energy irradiation 
at American Agile laboratories, its melting point and 
tensile strength were increased appreciably. Dr. 
Neumann’s staff, currently making similar tests with 
the HT, have found that its tensile strength, elonga- 
tion, and temperature resistance will also be increas- 
ed by irradiation. 


















Committee Suggests Ways to Improve 
Federal Engineering Corps 








In an effort to make Federal Service more attrac- 
tive to engineers, the U. S. Civil Service Commis- 
sion is currently studying recommendations pre- 















OPERATION 
IN ANY POSITION 


which saves the installation 
costs encountered in mount- 
ing a switch that uses liquid 
switching elements. 








IMMUNITY 
TO VIBRATION 


you can mount the switch 
directly on your vibrating 
of moving equipment. 


BARKSDALE VALVES 


PRESSURE SWITCH DIVISION 
5125 Alcoa Avenue, Los Angeles 58, California 
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LOOKING FOR INDUSTRIAL SITES? 


Let “Nick Plate’ send you our detailed and accurate 
“Along the Line” surveys covering natural and agri- 
cultural resources, utilities, labor and other perti- 
nent data relating to each specific location. Just tell 
us the area or type of location you are interested in. 
Call or write: 


























H. H. Hampton 
NICKEL PLATE ROAD 
1405 Terminal Tower, Cleveland 1, O. 
Phone: MAin 1-9000 
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m- ARCHITECTS AND ENGINEERS: Ellerbe & Company, St. Paul, Minnesota. NG 
ict GENERAL CONTRACTORS: 0. W. Burke Company, Detroit, Michigan. 
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MECHANICAL CONTRACTORS: Johnson-Larsen & Company, Detroit, Michigan. 
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to patients and 
management alike 






. .. CLARAGE Air Handling Equipment 
serving the new William Beaumont 
Hospital at Royal Oak, Michigan 








PATIENTS in this new 236-bed hospital 


are safeguarded by properly conditioned air 







handled quietly by Clarage fans and units. 






!. 
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MANAGEMENT for this hospital, operated 
on a non-profit basis by the South Oakland 
Hospital Authority, knows that Clarage 








quality can be counted on to provide success- 





ful, economical operation for a long time 





to come. 







If faithful performance and operating 
economy are what YOU'RE after, we have 





The Clarage fans above, located on the top floor, were sized to also take in 
stride the ventilation requirements of an additional five stories planned as 
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a later expansion. In all, 17 Clarage Type NH fans, five Ready Units, a the answer. Clarage specializes — builds air 
Unicoil sprayed coil unit, two Unitherm fan units, and five Propeller fans ‘ oe ° 
serve this hospital. handling and conditioning equipment exclu- 






sively. Call us in for capable assistance on 
your next requirements. CLARAGE FAN 
COMPANY, Kalamazoo, Michigan. 








.-+- dependable equipment for 






making air your servant 





SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ §N.CANADA: Canada Fans, Lid., 4285 Richelieu Si., Montreal 
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POSEY 
PRESSURE ~ 
VESSELS 


Posey pressure ves- 
sels are in active serv- 
ice in most civilized 
parts of the globe. 
These twin tanks were 
designed for propane 
storage for a South 
American industry. 
Fabricated from 1” 
steel’ plate, each tank 
is 34’ long and 10’ in diameter, and operates at pressures up to 250 

Ibs. per square inch. 
Posey Iron has over 45 years experience in the design, fabrica- 
tion and erection of pressure vessels . 
. in steel and alloy steels . 










. large and small sizes 
. . for both liquids and gases. All 
equipment is tested to considerable excess over normal working 
All standard codes are met, including ASME and 


Let Posey Iron quote on your next pressure vessel job. Prices 
and specifications furnished upon request without obligation. 







Elevated Tanks Horizontal Tanks 
Pressure Vessels 
Carbon Steel and Alloy Steel Plate Fabrication 


Dredge Pipe and Accessories 








POSEY IRON WORKS, INC. 


Steel Plate Division 








sented by an engineering Advisory Committee made 
up of engineers in Government, private practice, and 
engineering education. 

The Committee, headed by Joseph H. Ehlers, field 
representative of the American Society of Civil 
Engineers, favors clearer separation of professional 
from technicians positions and training outside Gov- 
ernment for Federal workers assigned to unusually 
specialized and complicated Government jobs. 

Stricter hiring standards are recommended, in- 
cluding a requirement of a bachelor’s degree in en- 
gineering for entry into the two lowest grades— 
Engineer GS-5 and Engineer GS-7; a proficiency 
examination for entry into intermediate grades— 
Engineer GS-9 to 11; and adequate professional 
standing and recognition for promotion to Engineer 
GS-13 and higher grades. 

The Committee also approved Commission action 
toward higher than minimum pay rates for engi- 
neers and physical scientists and to encourage pro- 
grams for employment of student trainees. 

Besides Chairman Ehlers, members of the Ad- 
visory Committee are Dr. James D. Forrester, dean, 
University of Idaho School of Mines; Ezra B. Whit- 
man, past president of ASCE; Dr. Blake R. Van 
Leer, president, Georgia Institute of Technology; 
Leslie N. McClellan, chief engineer, Bureau of Re- 
clamation; N. W. Dougherty, dean of engineering, 
University of Tennessee, and president of the Amer- 
ican Society for Engineering Education. ae 














The NEW Standard in Pipeline Economy 


Setdline STAINLESS STEEL FITTINGS 


REDUCE INSTALLATION COSTS! 
EXCLUSIVE TANGENTIAL FEATURE allows : 


@ More Clearence for Welding ® Flanging Without Welding 
® Easier Alignment 



























































Distributors are located in principal cities from coast to coast 


manufactured by HORACE T. POTTS COMPANY 
522 East Erie Avenue ¢ Philadelphia 34, Pa. 









CONSULTING ENGINEER 











YOUR NEW PLANT WILL 





GROW IN THE ERIE AREA 





A Salute to FORD from the ERIE 


the Erie is proud to serve Ford’s biggest assembly plant at Mahwah, N. J. 


7 Ford Division’s new plant 


at Mahwah will turn out cars 
for the eastern states market area 
and the export trade. It is the larg- 
est single assembly plant of the 
16 the Ford Division of the Ford 
Motor Co. operates throughout the 
country—and it’s on the Erie! 


Erie Railroad 


SERVING THE HEART OF INDUSTRIAL AMERICA 


Among the features of this modern 
plant is the relatively small build- 
ing area needed for inventory of 
parts. The dependable Erie Rail- 
road, which serves the plant exclu- 
sively, delivers parts from various 
manufacturing plants on schedule 
as needed to feed the giant assem- 
bly line. In effect, the Erie is part 
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2 INDIANAPOLIS 





PITTSBURGH 













PENNSYULVANEA 






Name 


of the production line. 
Dependable rail transportation is 
one of the many advantages of 
building your new plant in the 
Erie Area, where a third of 
America’s people live, work and 
buy. Choice sites that pay off for 
industry are available. Mail the 
coupon below. 








D.M, Lvrn, Ascistart Vice Presidert 
Irdstrial Developrent—Room 524-E, Erie Railroad 
Midlard Bu'ldirg, Clevelend 15, Ohio 


Dear Sir: Please furnish us, in strict confidence, additional information about 
the plant sites described above. 
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Economy-Minded Scots 


The city of Edinburgh in Scot- 
land has just opened a new refuse- 
disposal plant that can produce 16 
to 17 tons of compost (having con- 
siderable value as a_ fertilizer) 
daily from 20 tons of rubbish. The 
composting plan, supposedly the 
first of its kind to be commercially 
installed in the United Kingdom, 
is being tried initially at only one 
of the city’s garbage depots. If it 
proves to be a paying proposition, 
some tight-fisted Scotch citizens, 
who so far have been highly criti- 
cal of spending close to $110,000 on 
this new development, may feel 
more kindly towards composting 
and agree to finance similar instal- 
lations to take care of Edinburgh’s 
400 tons of daily refuse. 


First All-European Company 


The ministers of Transport of 
Austria, Belgium, France, West 
Germany, Italy, Luxembourg, 
Holland, Spain, and Switzerland 








have agreed to set up the first all- 
European company to undertake 
the financing of railway rolling 
stock in the various countries. The 
principal aim of the new company, 
called “Eurofirma,” will be to as- 
sist the railway administrations to 
modernize their rolling stock and 
at the same time to encourage the 
concentration of orders and re- 
duction of prices. 

The concern will be set up for 
a period of 50 years with an initial 
capitalization of approximately 








FREE SAMPLE 


We'll send this handy 
paper weight if you 
request it on your 
company stationery. 


WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 
fabricate your open steel flooring nceds. For complete 
description of Gary Gratings, write for Catalog No. CE-105, 


Standard Steel Spring Disisten 


ROCKWELL SPRING AND AXLE CO. 
4015 East Seventh Avenue. @ 


Gary, Indiana 


VA old. 
FROM 
ABROA 


















$12 million. Its first operation will 
deal with the purchase of standard 
freight cars for the renewal of the 
“Europ” pool which is jointly 
managed by ten European repre- 
sentatives. It is especially inter- 
esting to note that the founders of 
Eurofirma eventually expect to 
extend their activities into other 
fields—possibly highways and 
electrical power distribution net- 
works in their countries. 













Danube Turbines 


The Swiss firm of Escher-Wyss 
has built two Kaplan turbines of 
39,400 hp for the biggest river hy- 
draulic plant in Europe, located at 
Jochenstein, near Passau, on the 
Danube. The plant will be able to 
supply about 1 billion kwh of elec- 
tricity per year when it is com- 
pleted in the fall of 1956. 

















Industrial Liaison 


The industrial liaison and public 
relations firm of Edwin Hartrich 
& Associates has opened an office 
in Dusseldorf, Germany to facili- 
tate the exchange of economic in- 
formation in the fields of aviation, 
automation, and the peaceful uses 
of atomic energy in industry and 
science between companies in the 
U.S. and West Germany. 

















Britain's Atomic Power Plant Program 





Here’s how Britain’s atomic 
power plants for commercial op- 
eration are programmed. Aside 
from the Calder Hall Station now 
being completed, two gas-cooled, 
graphite-moderated stations are to 
be started in mid-1957, coming in- 
to operation in about 1961. Two 
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“Delivery...ON TIME... 








r & A delay on this particular job meant 
valuable time lost. . . dollars wasted ... 
Ric-Wil, not only prides itself in offering 


Cc | the finest in prefabricated insulated piping, 
: but takes pride in ON TIME DELIVERY... 
e F and speaking of delivery ... the best way 


past? 


to meet piping construction schedules is to 
} contact your Ric-Wil representative early in 
a the planning stage. He will be glad to 
help on scheduling delivery ... and 

“lend a hand” on technical information 

as well. 





New Ric-Wil catalog is 
available . . . write for 
your copy... now. 


















Quality Piping Systems... 
oo Of Exceptionally High Thermal Efficiency 


prerasricateo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 
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AIR CONDITIONING CABINETS 


ARE BUILT TO 


STAY SOLD! 




















# BY-PASS 
ij DAMPER 


HEAVY 

GAUGE 

PANELS 

for long life. FACE 

Insulated DAMPERS 

inside. (available 
with 
automatic 
controls) 
SIDE PANELS 
REMOVABLE 


PAN has neat, flat 
bottom. Extra heavy 
welded steel plate. 
Insulated to prevent 
condensation. 


EFFICIENT HUMIDIFIERS, 
in either non-clogging 
spray nozzle type or 
all-copper pan type 


TROUBLE-FREE 4 
with float valve. 


AEROFIN COILS 
mean long life and 
simple maintenance. 





EASY LUBRICATION 
of fan bearing from 
outside. External 
bearing bowl. 


The above view of a “Buffalo” PC Cabinet (with side panels removed) shows 
why these units give /asting satisfaction on the job. It’s part of what we call 
the “Buffalo” “Q” Factor*. From filter box to outlet, construction is both 
heavy-duty and convenient for maintenance. You'll like their ease of installa- 
tion, too — this horizontal PC Cabinet can be placed directly on the floor or 
suspended. And where space is short, use “Buffalo” VPC Cabinets. These verti- 
cal models are in three demountable sections for moving in thru standard 
building openings. All models avail- 
able with air washer sections, too, if 
desired. Capacities from 875 to 22,000 
cfm. Bulletin 3703A gives full details. 
Write for your copy! 





*The “Q” Factor — the built-in 
Quality which provides 
trouble-free satisfaction 


and long life. 





wo 


STABLE, EFFICIENT, QUIET DELIVERY, 
with “Buffalo” mixed-flow fans — much 
more efficient than forward curve wheels 
and can be operated at higher pressures and 
speeds at lower noise level. 


BUFFALO FORGE COMPANY 


147 MORTIMER STREET BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 





INDUCED DRAFT 
PRESSURE BLOWING 


AIR CLEANING AIR TEMPERING 
COOLING HEATING 


VENTILATING 
FORCED DRAFT 
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EXHAUSTING 








further stations will be completed 
18 months later. The first four of 
a second group of stations will be 
started in 1960 followed by an ad- 
ditional four in 1961-62. The total 
output from the first four stations 
will be between 400 and 800 mega- 
watts and the total installed ca- 
pacity of the second group of eight 
stations should be well over 1000 
megawatts. The ten year program, 
therefore, should provide a capac- 
ity of about 1500 to 2000 mega- 
watts, which will be approximate- 
ly a quarter of the amount of gen- 
erating capacity needed in Britain 
during this period. It’s assumed 
that the remaining required ca- 
pacity will be furnished by con- 
ventional power plants. 


Natural Gas Pipeline 


A 100-mile pipeline to bring nat- 
ural gas to Genoa and to the in- 
dustrial areas of the upper Po 
Valley has now been fully opened. 
The Cortemaggiore-Genoa pipe- 
line is 16 inches in diameter and 
will deliver 3 million cubic meters 
of natural gas a day to the jute 
industries of Carrosio, the steel 
and iron works at Bolzaneto, the 
Delta metallurgical works, the mu- 
nicipal gas and water works, An- 
saldo Railway Construction Co., 
and the country’s most modern 
steel plant, Ansaldo S. Giorgio, 
which alone will consume 230,000 
cubic meters per day. Many other 
industries in the area will unr- 
doubtedly hook into the pipeline 
very shortly. 


Australian Steel 


As part of a $160 million pro- 
gram of industrial expansion, Aus- 
tralia has officially opened two 
new mills — a $65 million hot strip 
rolling mill and a $22-% million 
cold strip rolling mill— at Port 
Kembla, New South Wales. The 
former will increase output of 
sheet steel by one million tons 4 
year while the latter will convert 
the sheet steel for use in manu/ac- 
ture of Australian products from 
refrigerators to automobiles. 

The mills stand on 100 acres of 
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GOT A CLIENT 
WITH A 


PROBLEM ? 


Call in Johnson-March Engi 


LX 





PROVEN RESULTS IN: 


Write to us, outlining your 
cients’ dust control needs. 
We will work with you in 
analyzing the dust con- 
ditions and make recom- 
mendations at no obli- 
gation. 
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If you have clients who are bothered by dusty conditions 
in their plant operations, the fastest and easiest way 
to solve your problem is to call on Johnson-March dust 
control engineers. 


No matter what size or type of plant... what type of 
material is involved ... or in what operation the dust 
occurs, Johnson-March has the experience necessary 
to recommend an effective liquid or dry system to stop 
dust at lowest possible cost. 


Power plants « steel mills « chemical plants « foundries « 
asphalt plants « rock crushing plants « coal mines « metal 
mines « docks « conveying operations « stack dust control. 


Johnson & March 


Dust Control Engineers 


DEPT. CE2, 1724 CHESTNUT ST., PHILADELPHIA 3, PA. 
CANADIAN REPRESENTATIVES: G. F. Sterne & Sons, Ltd., Brantford, Ontario 


n EFFICIENT Solution ! 
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That's the 
guarantee 
you get with 


neem nM 


6426 Barberton Ave. 











=a Bag Type 


a 


’ Arresters 


By “constant” we mean what operating men expect it to mean when 
applied to dust collection — no loss of suction drop, no down time, 
no variation in capacity. 


Norblo’s unit compartment system, with automati- 
cally controlled progressive and cyclic bag cleaning 
maintains the full capacity for which the particular 
installation is engineered. Bag cleaning is easily 
regulated if dust loading rate should change. Only 
one compartment is cut out at a time for cleaning 
(and that for only a few seconds) by means of 
moderate shaking which insures long bag life. A 
small quantity of reverse air is used to prevent un- 
wanted dust flow during shaking operation. Excess 
dust is dropped without destroying the desirable 
basic filter cake. 


Profitable, consistent performance of Norblo auto- 
matic dust and fume collection equipment is demon- 
strated in hundreds of important installations. If you 
need this facility for production, for salvage, or for 
good housekeeping, ask Norblo engineers what they 
can do for you. Write for Bulletin 164-4. 


The Northern Blower Company 
Engineered Dust Collection Systems for All Industries 


OLympic 1-1300 Cleveland 2, Ohio 








Automatic 








land reclaimed from Tom Thumb 
Lagoon, to the north of the old 
steel works plant. Foundations for 
the new mills took 5500 deep 
driven steel piles and 3-% million 
cu yd of filling. 













Tower Packing 


Great Britain’s Atomic Energy 
Research Establishment, Harwell, 
England, has developed a new 
tower packing rated two and a half 
times more efficient than bubble 
cap trays and 1.4 times more effec- 
tive than the recently developed 
slat-type tray, on the basis of ca- 
pacity and equivalent heights. 


Originally developed to remove 
heavy water from ordinary water 
by distillation, the packing is now 
being used in a multimillion dollar 
plant being built in New Zealand 
to produce heavy water using geo- 
thermal steam as a heat source. 

In the U. S., Fractionating Tow- 
ers, Inc., of West New York, New 
Jersey, has been licensed to manu- 
facture the material under the 
trade name of Spraypak. Since 
July of this year the packing has 
been under test in a major plant 
of one of the largest U. S. chemical 
firms, located in Charleston, West 
Virginia. In this installation, 60 ft 
of Raschig rings were replaced 
with 30 ft of Spraypak in a seven 
foot diameter, high pressure ab- 
sorber operating at 1000 psi. With 
only half the height of the old 
packing, Spraypak almost doubled 
the previous capacity at the same 
number of theoretical trays. 


The packing is an expanded 
metal having openings that are 
louvered and pitched in the direc- 
tion of liquid flow. In large towers, 
it is assembled in the form of inter- 
locking horizontal diamond- 
shaped cells placed adjacent to and 
over one another. Liquid passing 
down the column flows as a thin 
film along the walls of cells into 
the trough between adjacent units. 
The small pool of accumulated liq- 
uid divides and flows down the 
mesh to the next lower cell. Ris- 
ing gas or vapor passes through 
the louvered holes in the expanded 
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Manual metallic-arc field welding. Electric 
coils, wound around areas adjacent to weld, 
are used in preheating, and in local stress 
relieving after completion of weld. 





FIELD ERECTION by P.P.&E. 
Assures Safe, Efficient Operation of 
HIGH TEMPERATURE, HIGH PRESSURE PIPING 


Pittsburgh Piping and Equipment Company was among the first to 
recognize the importance of complete piping fabricating service, 
including the responsibility for erection of the piping system. 

At P.P.&E. sub-assembles are shop fabricated in sections as large 
as shipping facilities and installation area permits, are checked for 
dimensional alignment, and delivered ready for accurate erection. 
Field welds are planned for maximum accessibility. Consequently, 
erection by skilled, specially trained craftsmen is facilitated. 

An experienced P.P.&E. field organization handles all erection 
problems, and coordinates field work with shop fabrication so that 


Cross-Over Piping materials arrive on schedule, and in the sequence which permits 


Shop fabricated assemblies above are 
produced to sizes which installation 
and shipping facilities permit. 


PRODUCTS AND SERVICES 
Forged Piping Materials 
Headers 
Manifolds 
Pipe Bends 
Stainless Steel Piping 
Van Stoning 
Welded Assemblies 
Welded Stainless Steel Tubing 
Welding Fittings 
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erection to proceed rapidly and efficiently. 


e Ld . OFFICES IN PRINCIPAL CITIES 
\ Atlanta.... ..+Whitehead Building 
: Boston. . 10 High Street 
i . Peoples Gas Building 
_-Public Square Building 
j ne " 


AND EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Penna. ie ‘1113 So. Salina Street 


..«+.-68 Yonge Street 
CANADA: CANADIAN PITTSBURGH PIPING. LTD Washington. Wire Building 
835 BEACH ROAD—HAMILTON, ONTARIO 









Designers and Manufacturers 


PRAT-DANIEL 


POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 





UNDER A BLANKET 


or dust... 





Free 


Your plant and equipment suffers . . . your 


community goodwill fades away. These problems 


can be solved. Prat-Daniel Collectors are 
designed for the control of industrial dusts 
and flyash. Multiple small diameter tubes 
provide powerful centrifugal forces, 


resulting in sustained high collection efficiency 


... even with ultra-fine dusts. 
Whether the problem is industrial dust 


or flyash, you are assured of satisfaction with 


P-D Collector Systems, engineered to meet 
your specific needs. 


Write for Reprint No. 102 titled, 
“What Type Collector?” 










Project Engineers 


GREENWICH, CONN. 
(Offices in 38 Principal Cities) 


Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que.; Toronto 5, Onte 


CORPORATION 


SOUTH NORWALK, CONN. 





THE THERMIX CORPORATION 








metal so that intimate spraying ac- 
tion occurs between descending 
liquid film and rising gas. 


Under the licensing arrange- 
ment with the Ministry of Supply 
of Great Britain, Fractionating 
Towers will exchange develop- 
mental information with Britain’s 
Atomic Energy Research Estab- 
lishment, and S. Schwartz & As- 
sociates will provide engineering 
and technical services in the U. S. 
and Canada. 


Construction Abroad 


A one year contract to assist the 
Air Force in supervision and in- 
spection of construction on Third 
Air Force installations in England 
has been awarded by USAFE to 
the architectural-engineering joint 
venture of Frank Grad & Sons, of 
Newark, New Jersey, and Seelye, 
Stevenson, Value & Knecht, of 
New York. The same joint ven- 
ture has been engaged for the past 
four years in similar work on 
USAFE jet air bases in France. 


Foreign Projects 


The Lummus Company has 
started construction on Puerto 
Rico’s first complete ammonia 
products plant. The anhydrous 
ammonia, sulfuric acid, and am- 
monium plant is being built at 
Guanica, Puerto Rico for Gonzales 
Chemical Industries, Inc. 

The Empresa Nacional de Luz y 
Fuerza of Managua, Nicaragua, 
has chosen The Kuljian Corpora- 
tion for design, engineering, pro- 
curement of materials and equip- 
ment, inspection of construction 
and initial operation of a 30,000 
kw power plant at Managua. 


Atoms for Norway 


Gunnar Randers, Director of 
the Norwegian Atomic Institute, 
announced that a five-year re- 
search program, to be presented to 
the Norwegian Parliament, aims 
at construction of a prototype 
atomic reactor for marine propul- 
sion. If funds are made available, 
such a reactor, it is stated, could 
be ready within 2% years. 
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AERIAL CABLE 











o® 
* 





a 
* 


Waaaa 
Tle sf ME 





Bare 
iar a | Zk iit % .; ‘ 
{ a Tee By a 7’ | Bc 

3 rae i someyoulleae Se 
¢ > a 











NEITHER STORM NOR HEAT NOR CORROSION knocks out ANACONDA’s 3-conductor 15kv self- 
supporting Aerial Cable—shown here at Shell Oil’s modern new refinery at Norco, La. 


GO UP TO BRING COSTS DOWN 
—with AnacondA Aerial Cable 


When new power is needed or when 
old circuits must be replaced quickly 
and at low cost—more and more plants 
are turning to ANACONDA Aerial Cable. 

In plants where the maze of pipes 
and other underground structures 
often make installation of ducts or 
buried cable costly or difficult. This 


f Neoprene weather-resistant jacket 


cable solves the problem. 

It’s fast, easy to install—particularly 
in crowded areas. No special ducts or 
crossarms or insulators are needed. 
Even in open areas, this rugged, neo- 
prene-jacketed cable costs much less 
than buried systems. 

You can see that it is neat. It is 


<— Messenger 


~<— Copper conductors 


Ozone-, moisture-, and heat-resistant butyl! insulation 


equally safe... and reliable! 

Today's finest aerial cable! Type AB 
butyl insulation gives ANACONDA Aerial 
Cable the finest performance record. 
For the full story, call the Man from 
Anaconda today. Or write: Anaconda 
Wire & Cable Company, 25 Broadway, 
New York 4, New York. 56279 


Ask the Man from 


ANACONDA 


about your 


High-voltage Aerial Cable 
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IN. ENGINEERING 


Potomac Electric Power Co. has 
retained Stone & Webster to design 
and construct a 100,000 kw extension 
to the Potomac River Generating 
Station, in Alexandria, Va., to aug- 
ment existing supply to the District 
of Columbia. 


Harza Engineering Co., Chicago, 
announces appointment of Arthur 
P. Geuss as vice president and chief 
engineer and C. Keith Willey as vice 
president and western manager. 


Rowland M. Garratt has joined 
the laboratory staff of Timber Engi- 
neering Company, research affiliate 
of the National Lumber Manufac- 
turers Association. 





Charles R. Waters, formerly dis- 
trict engineer, District 5 New York 
State Department of Public Works, 
has joined De Leuw, Cather & Brill 
as an associate and will serve as a 
special consultant to DeLeuw, Cath- 
er & Co., Chicago. 


The American Society of Civil 
Engineers has awarded honorary 
membership to the following engi- 
neers: John I. Parcel, vice president 
of Sverdrup & Parcel, consulting en- 
gineers; Frank A. Banks, of Grand 
Coulee, Wash.; Rear Admiral Leo O. 
Colbert (Ret.), U. S. Coast and 
Geodetic Survey; Park H. Martin, 
Allegheny Conference on Commu- 
nity Development. 








EXTRA YEARS 


OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 


PRODUCTS DIVISION 
TODD SHIPYARDS CORPORATION 


HEADQUARTERS: 


Columbia & Halleck Streets, Brooklyn 31, N. Y. 


PLANT: 


Green's Bayou, Houston 15, Texas 








John D. Constance, consulting en- 
gineer, announces establishment of a 
Guidance Consulting Service to 
assist engineers in preparing for 
their professional engineer’s license. 
For more information contact Mr. 
Constance at 625 Hudson Terrace, 
Cliffside Park, N. J. 


Engineering and construction op- 
erations of The Fluor Corp., Ltd., 
Los Angeles have been combined 
into one division with M. A. Ells- 
worth as vice president and general 
manager of the division. 


The firm of Seelye, Stevenson, 
Value & Knecht announces that Jack 
L. Staunton, Chief Sanitary, Hy- 
draulic, and Petroleum Engineer, is 
now an Associate of the firm. 


The David B. Steinman Founda- 
tion has presented the University of 
Michigan with a $10,000 scholarship 
fund for the School of Engineering. 
During the past six months the 
Foundation has given a total of 
$60,000 in grants to six educational 
institutions. 


At Parsons, Brinckerhoff, Hall & 
Macdonald, Maurice N. Quade, Part- 
ner, has been awarded the Thomas 
Fitch Rowland Prize for his paper 
“Special Design Features of the 
Yorktown Bridge,” by the American 
Society of Civil Engineers. Joseph 
Schachtman, Controller at PBH&M 
has been elected to membership in 
the New York City chapter of the 
Controllers Institute of America 
making his firm the only consulting 
engineering organization affiliated 
with that Institute. 


William E. Short, electrical engi- 
neer, announces opening of an office 
for the practice of consulting engi- 
neering in room 212, Randolph Bldg., 
1307 E. 38th St., Tulsa, Okla. 


In Kaiser Engineers Division of 
Henry J. Kaiser Co., C. H. Case is 
appointed a division manager and 
Paul C. Meyer is appointed assistant 
to the v-p and general manager. 


Albert Kahn Associated Architects 
and Engineers, Inc. announces ap- 
pointment of P. B. Kirby as chief 
engineer of the firm’s Structural and 
Civil Engineering Division. 


F. H. McGraw & Co. has been 
engaged by the U.S. Rubber Com- 
pany to rehabilitate the Naugatuck, 
Conn. plant, which was severely 
damaged during the August flood. 


Dr. Waldo Shumway, dean of 
Stevens Institute of Technology, has 
been elevated to the position 0 
Provost. Dr. Lynn L. Merrill, cur- 
rently head of the Department of 
Mathematics, has been appointed 
Dean of Faculty. ” 
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The Product BEHIND the... 
; PERFORMANCE TABLES 
od 
al 
| 
: Double Width, Double Inlet 
| DELIVERS WHAT YOU EXPECT 
WHEN YOU SPECIFY AND USE 





a4 FANS 


: AND HERE’S WHY: 


1. WIDE EXPERIENCE supplies a sound basis for both stand- 
ard and custom designed Fan applications. 


2. AIR ENGINEERING — creates correct design for smoothest performance. 
3. PRECISION COMPONENTS — insure maximum realized efficiency. 
4. PRODUCTION SKILL — achieves the end result you seek . . . PEAK PERFORMANCE! 


WRITE for your copy of Bayley Bulletin 42-AP 







Milwaukee 14, Wisconsin 
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. . - To Elaborate a Little 


“Reports Your Clients Want to 
Read,” by Morris Sandel, Jr., in 
your August issue is interesting 
and thought-provoking. However, 
I disagree with some details. 

In his opening paragraph, Mr. 
Sandel states his dislike of a re- 
port organized formally into sec- 
tions labelled “Letter of Trans- 
mittal, Summary, Introduction, 
Method, Result, Discussion, Con- 
clusion, Recommendations and 
Appendixes.” I don’t like this or- 
ganization either, but for a differ- 
ent reason: the sequence is poor. 

Our usual method is to develop 
the report in the following typical 
sequence of sections: 

Letter of transmittal is bound in 
as the first page of the report. 

It states that we are submitting 
the report as requested, that it cov- 
ers certain ground, and that it 
gives conclusions and recommen- 
dations in certain fields. 





We hope that the president will 
read this letter, and intend that it 
will either meet his full need for 
information or will interest him in 
reading further. 

Table of Contents is a very im- 
portant item. If it is omitted or if 
the report is not sectionalized to 
allow preparation of a table of 
contents, future reference to the 
report is made difficult. We break 
a report down into many sec- 
tions and sub-sections of a few 
pages each, and the resulting table 
of contents is an excellent intro- 
duction to what the report covers 
and a valuable aid to reference. 

Introduction is a page or two 
stating what we are attempting. 

Scope is a page or two which de- 
fines the ground we are covering 
and not covering. 

Next may come a section, with 
appropriate title, that defines the 
problem in some detail. 





Conclusions and Recommenda- 
tions are written with great care. 

The danger here is that the sec- 
tion will be too lengthy. There is 
a tendency toward too much dis- 
cussion of reasons for the conclu- 
sions and recommendations; this 
belongs farther back in the report. 

At this point, we have covered 
the needs of the client’s second 
echelon. They have been told what 
the problem is, the scope of our at- 
tack on it, and our answers. Some- 
times we take this part of the main 
report and bind it separately as a 
summary report for management. 
In that case we also include these 
sections as the first part of the 
longer main report. It is impor- 
tant that tables and charts in this 
part of the report be presented 
where reference is made to them, 
even if it is not planned to bind 
these sections separately. 

From here on the organization 
and titles of sections vary among 
reports. Typically there will be at 
least the following: 

Basic lists of sources of infor- 
mation and assumptions that we 
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Series "'D"’ 


Available for 
general -™ 
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@ PRESSURE AND 


TEMPERATURE 
MERCOI CONTROLS 
ae. OUTPERFORM AND OUTLAST ~~ 7 


ORDINARY TYPES 


@ HERMETICALLY SEALED 
CONTACT 

Always dependable—whether it oper- 
ates once per year or several times 
per minute. It remains operative at 
all times because dust, dirt, grease 
or moisture cannot contaminate the 
contacting elements. 


@ OUTSIDE ADJUSTMENTS 


Independent outside adjustments are 
provided for setting both the cut-in 
and cut-out points. 


@ VISIBLE CALIBRATED DIAL 


No guesswork or calculations are 
required—the pointers indicate on an 
accurately calibrated dial, the exact 
operating pressures or temperature. 


@ UNDERWRITERS’ APPROVED 
All operating ranges 
for Series DA-21, 
DA-35 and DA-55. 


THE MERCOID CORPORATION 
4221 BELMONT AVE., CHICAGO 41, ILL. 














HOTEL 


“Topie in Everything 
ONVENIENT 


Ideally located in St. Louis, two short 
blocks from the Union Station and in 
the center of the Wholesale District 

. . « Preferred, always by experienced 
travelers because of its outstanding 
advantages— Every room with 
combination tub and shower . . . and 
circulating ice water. 

*} Delicious food . . . cheerful service. 


AIR-CONDITIONED ROOMS 
350 rooms from 4 50 








LARIDGE 


LOCUST ST. AT EIGHTEENTH 


Free Parking 
ST. LOUIS 
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when your conveying job calls for 


Stainless Steel... call for JEFFREY 








Many companies make fine stainless steel. Jeffrey 
can fabricate this metal with a high degree of skill. 
Your materials handling problems calling for stainless 
steel are our specialty. 


Experienced engineering and production personnel, 
plus special manufacturing equipment, enables Jeffrey 
to build entire handling systems, furnish standard con- 
veyor units, or supply replacement parts in stainless steel. 


Jeffrey's experience with stainless steel fabrication 
includes work with every grade metal from the costly 


CONVEYING e PROCESS! 


to the relatively inexpensive types. Craftsmanship re- 
mains high regardless of the grade metal specified. We 
can cast, weld, roll or bolt stainless steel without altering 
the quality of the raw material. 


Next time you have a handling operation involving 
corrosive materials, write to Merchandise Sales Division, 
The Jeffrey Manufacturing Co., Columbus 16, Ohio. 
We'll be glad to solve your problem with high-quality 
Stainless steel products. 





(@vEFFREY 


° ! EQUIPMEN 


+ 
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; Wherever |. 
B water is needed |: 
—you'll find 


JOHNSTON 


VERTICAL PUMPS 


are on the job 
night and day 


2 | 
eal hecnae 


Economical—Dependable FF | 
Easy to Install and — 
Maintain! ~ 


* 


Industrial and municipal engineers are among the shrewdest 
judges of pumps. They know from experience that water supply 
pumps must be designed to stand up under hard usage day and 
night, year after year, with minimum down time for repairs. 
Backed by nearly a half century of know-how, Johnston Pumps 
are easy to install and maintain, economical to operate, and 
offer superior performance. Write for details. 


JOHNSTON pump company 


Founded in 1909 
Bin “K;’ Pasadena 15, California CE-105 


1 Kindly send colorful, illustrated bulletin {1 Have representative call 


JOHNSTON 


VERTICAL PUMPS Name 
Company 


Address. 

















have made regarding present or 
future conditions. Sometimes this 
belongs in the summary group. 

Discussion of conclusions and 
recommendations, often with de- 
velopment of alternative plans of 
action, their costs and their rela- 
tive operating advantages. 


Appendixes tend to be varied. 
Typical material is detailed data 
on present conditions, and discus- 
sions that are too long or insuffi- 
ciently pertinent to the main 
theme for inclusion in the main 
body of the report. 


This type of report seems to me 
to fill both of the conflicting de- 
sires that Mr. Sandel mentions. It 
is complete, and doesn’t leave the 
client feeling that he received a 
report that orders him around 
without explaining and proving 
why. Yet it is organized like a good 
newspaper story, so the reader can 
go as far as he likes and always 
stop with a coherent picture. 

Most of Mr. Sandel’s other 
theses I quite agree with, but I 
have comments on a few. 


Mr. Sandel’s point about avoid- 
ing long sentences is well made. 
However, I wouldn’t join him in 
worrying about making sentences 
too short and simple. Very little 
writing by engineers in my experi- 
ence errs in that direction. 

Finally, I think there is a point 
to be made about dressing up a re- 
port, a la Madison Avenue. The 
writer of a sales brochure can’t be 
sure that anyone will read his 
product. He must catch the read- 
er’s attention and keep it. A report 
has cost a client a lot of money, 
and I feel that we can be sure that 
some of his people, at least, will 
read it carefully. Certainly it 
should be made interesting and 
convenient for him, and our repvu- 
tation will benefit thereby. How- 
ever, it does not need to be flashy, 
in ways that are obviously for ef- 
fect. Indeed many conservative 
clients would react unfavorably to 
such an approach. Remember that 
top executives are accustomed to 
being propagandized by experts. 
and they probably welcome a fac- 
tual and unemotional document 
occasionally. 

J. C. Hitt 
Jackson & Moreland 
Boston, Mass. 
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This 19-year-old Lectrodryer still maintains 15% relative humidity here 


Think of an ultra-modern process and you'll find 


DEHUMIDIFICATION 


becoming a vital factor there 


_——— surrounding a material or entering 
into all of these processes must be Dry; dew- 
points below —100°F. aren’t unusual in our ultra- 
modern thinking. Raw materials feeding to a 
reaction may contain only a few parts of moisture 
per million. Such Dryness is brand new thinking 
to many engineers and scientists, but it’s an old 
story to Lectrodryer* engineers. 


Time was when refrigeration gave a dewpoint 
low enough for many operations. It’s still a big 
help in catching that first moisture “off the top”, 
but it takes a Lectrodryer to Dry air, gases and 
organic liquids to the low degree these ultra- 
modern processes demand. 


Nineteen years ago the air-drying Lectrodryer 
Shown here went to work at Strong Cobb & 


LECTRODRYERS DRY 


AS 
WITH ACTIVATED ALUMIN 





Company in Cleveland, maintaining 15% relative 
humidity in this tablet conditioning room. It has 
made that important operation independent of out- 
side weather conditions ever since—a service dupli- 
cated in dozens of industries all over the world. 


Lectrodryer engineers will help plan your instal- 
lations to assure adequate, economical Drying. 
Lectrodryers are, in most cases, ready to run when 
they reach your plant; simply set them in place, 
connect up steam or gas and power. These Type CH 
machines need almost no maintenance, since there 
is only a single, slowly revolving shaft. 


The book, Because Moisture Isn’t Pink, illustrates 
many of these Drying jobs. For a free copy and 
other help, write Pittsburgh Lectrodryer Corp., 
357 32nd Street, Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 





in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 
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RED LINE 
s 
CLEAR 
Up to 500 Ibs. 


MASTER 

CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 Ibs. 


Made in Lengths up to 144” Long 
“And Outside Diameters %”, 2", %”, 
%", %", ws 1%", 1h". 

High Pressure Composition 


ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FIG. 22—Standard 


FIG. 21—Lip Mold 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, N. J. 











“PACKAGED” 
STEAM BOILERS. 


Completely Equipped and Tested at 
factory. 


Fully Automatic for Gas or Heavy Oil 
or Combination Oil and Gas. 


60 to 600 Horsepower. High and Low 
pressure. A.S.M.E. Code and Nat'l Board. 


Efficiency and Capacity guaranteed. 


Underwriter's Laboratory and Factory 
Mutual approved. 


Detailed Specificotion Forms, Catalog, 
and other Engineering Data gladly 
furnished. 


JOHNSTON BROTHERS, INC. 


FERRYSBURG, MICHIGAN 
Established 1864 
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TO ORDER BOOKS 


As a readers’ service, CONSULTING ENGINEER will 
order reviewed books or any other technical 
volumes you need. In ordering books, give title, 
author, and publisher and enclose check. We 
will also suggest titles of books on any techni- 
cal subject and order for you at regular pub- 

































Qua.Lity ContTroL, Second Edition, 
by Norbert L. Enrick; The Industrial 
Press; 181 pp; $4.00. 


Reviewed by Victor A. Lennon, 
Associated Business Consultants 


Statistical Quality Control gen- 
erally is looked upon as a highly 
complex subject which is beyond the 
comprehension of those not trained 
in higher mathematics and statistical 
methods. 

The author has taken this subject, 
stripped it of its mathematical in- 
tricacies and presented it in a practi- 
cal, boiled-down manner which can 
be readily applied by anyone fami- 
liar with simple mathematics. 

While he religiously adheres to his 
dedication to “directness, simplicity, 
and avoidance of complicated formu- 
las,” as stated in the foreword, the 
author does present, in abbreviated 
form, the mathematical bases upon 
which the procedures are founded. 
However, this phase is segregated 
from the application phase and is 
covered in separate chapters. 

At the outset, the author discusses 
the two basic types of inspection — 
100 percent or screening, as against 
“scientific sampling” and the ad- 
vantages and disadvantages inherent 
in each. In presenting his case for 
Statistical Quality Control, he very 
early exposes the fallacious belief 
that screening (or 100 percent in- 
spection) will assure a_ perfect 
product. However, he also ‘sagely 
indicates that Statistical Quality 
Control is not a panacea for all in- 
spection problems and_ discusses 
situations where it should not be 
used. Succeeding chapters present 
step by step procedures for installing 
Lot-by-Lot Inspection and also Pro- 
cess Inspection. These steps are 
stated very simply and concisely. 
Master tables for both single and 











sequential sampling plans are pro- 
vided and their application ex- 
plained. The method of establishing 
tolerance and control limits for the 
control charts used in Process In- 
spection are clearly presented, as 
well as the method of establishing 
range charts. 

In addition, several chapters in 
Part I deal with subjects such as 
tolerances and allowances and gaug- 
ing, which although not integral 
parts of Statistical Quality Control 
are closely related. 

Summarily, all of the mechanics 
involved in establishing and operat- 
ing a typical Statistical Quality 
Control Program are presented in an 
easily comprehensible manner in 
Part I. Guidance in the selection of 
the type of program to use is also 
provided. 

Part II endeavors to discuss varia- 
tions and_ specialized techniques 
which may be required in unusual 
situations. However, here again, the 
neophyte need not absorb this sec- 
tion in order to embark on the usual 
type of Statistical Quality Control 
Program. 

In addition, the author devotes 
several chapters to the organizational 
and human relations problems i- 
volved in installing a Quality Con- 
trol Program. Chapter XI, “A Typ! 
cal Case History,” in effect, tells how 
to sell such a program to Top Man- 
agement, while Chapter X indicates 
several alternate positions and re- 
lationships of the quality contrd 
man in the organizational structure 
of his company. 

This book definitely is recom- 
mended for anyone interested in ob- 
taining a practical knowledge ° 
Statistical Quality Control without 
becoming encumbered with the 
theoretical aspects of statistical prob- 
abilities and formula derivations. 
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